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IMW 600/v 


A.C. 

MILLIVOLTMETER 


TYPE 1A56085 


AMALGAMATED ' AUMMAiAsiA no SYDNEY 


Frequency 

Range 


20 c/s to 1 Mc/s 


Measuring 

Range 


200 to 300V 


Accuracy 


4% of FSO 


ntroduoing the 


| A-C MILLIVOLTMETER 


A new measuring instrument 
for workshop or laboratory 

This new A-C Millivoltmeter has a place in any 
workshop or laboratory, or in field test-sets, where very 
small a-c voltages must be accurately measured. Because 
of its wide range it can also be used as a normal a-c 
voltmeter for measuring up to 300 volts r.m.s. 

The clearly-graduated 6-inch linear scale allows the 
measured voltages to be easily read-off in all ranges. The 
instrument is superbly engineered to the best modern 
standards and is attractively styled and finished. 

MADE AND GUARANTEED BY A.W.A. 

Australia's leading Electronic Equipment Manufacturer. 


ABRIDGED TECHNICAL DAT/ 


Accuracy: =b 4% of f.s d. fror 
20 c/s to 1.0 Mc/s (3db dow 
at 6 c/s and 3.0 Mc/s). 
Voltage Ranges: 0-10, 30, 10( 
300, 1000 millivolts r.m.s. 

0-3, 10, 30, 100, 300 volts r.m.: 
Input Resistance: 2.2 megohm 
± 10% on all ranges. 
Dimensions: 6high x 7 " wic 
x 5i" deep. 


For further particulars please contact Engineering Products Division 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

HEAD OFFICE: 47 YORK STREET, SYDNEY. 

SYDNEY MELBOURNE BRISBANE PERTH HOBART LAUNCESTON WELLINGTON N. 

2 0233 67 9161 4 1631 28 3426 3 3836 2 1804 43 191 

ADELAIDE: Newton McLaren Ltd., Leigh Street LA 0111. 
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TV COMIC OPERA 



HTHE Postmaster-General, Mr C. W. Davidson, 
* and others have, between them, contrived a 
most intriguing libretto around the subject of new 
TV stations. All we need are the appropriate 
lyrics to have a comic opera which will leave 
the best efforts of Gilbert and Sullivan for dead. 

For reasons which, themselves, have been 
called into question, the Government first 
announced an additional TV channel for five 
capital cities, despite doubts that the smaller cities 
could properly support them. Then, to the surprise 
of most people in the industry, it announced what 
the channel numbers would be—allegedly to assist 
prospective applicants to assess relevant technical 
problems. 

Unfortunately for such things as logic and 
sweet reason, this statement came within hours 
another seemingly conflicting one to the effect that further country 
annel allocations could not be fixed until the proposals made by applicants 
d been examined! Maybe there are sound technical reasons behind all 
s, but they certainly haven’t been stated. What has been said simply 
Is to make sense and leaves the administration wide open to the accusation 
at the real reason for announcing the capital city allocations was to 
ce one more step, against strong opposition, towards a fait accompli. 

It also raises the question of how optimum channel distribution can 
assured before the remaining country applications have been considered, 
it not more likely that the seemingly hasty allocation of new city chan- 
Is will only reduce the flexibility of subsequent allocations? That those 
10 have to evolve a workable system will fervently wish that the die had 
>t been cast so early? 

Apart from this, there are serious reservations about the wisdom of 
ocating channel 0 to Melbourne and Brisbane, rather than one of the 
*h channels more compatible with existing aerial systems and even with 
isting tuners. Channel 10 had been designated for all capital cities with 
»t this kind of thing in mind. Could it be that it is denied to Brisbane 
cause someone believed that Brisbane would not need it? Because the 
Dvernment has suddenly changed its mind? 

Perhaps some of these questions will have been resolved by the time 
s issue gets into print but, in the meantime, it is hard to avoid the 
nviction that important technical matters are being treated like a political 
Dtball. 
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Unit No 4 Amplifier 


Stereo Tape Recorder Kit 
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INSTROL-PLAYMASTER 
UNIT No.4 AMPLIFIER 


KIT OF PARTS OR WIRED 
AND TESTED 


When the original Playmaster No. 1 Amp¬ 
lifier was re-designed to incorporate the 
6GW8 triode pentode, it followed as a logic¬ 
al sequence that the ever popular Instrol 
Playmaster Unit No. 2 Amplifier would be 
treated likewise. Here it is now, the tried 
and tested Instrol Playmaster Unit No. 2 re-designed 
and now becomes UNIT PLAYMASTER No. 4. 
Not only greater power output (18-20 watts) but the 
new design brings greater sensitivity. Amplifier No. 
4 is highly suitable for the latest ceramic and crystal, 
high and low output pickups. 


Instrol/Playmaster Unit No. 4 
Amplifier 

STILL AT THE SAME LOW PRICE 

Kit of parts .... £39-14-0 


Built and tested. . £494 8-0 


PROGRAM SOURCE 


INSTROL-PLAYMASTER 

PROGRAM SOURCE No. 2 


A handsome companion to any amplifier, and specially styled to 
suit the Instrol/Playmaster range, is the Program Source Tuner 
No. 2. This high quality tuner will operate from the power 
supply of any Instrol Playmaster amplifier, and is also available 
with inbuilt power supply. 


INSTROL-PLAYMASTER HI-FI 


Vic. Dist. for Instrol 
Playmaster, 


J. H. Magrath Pty. Ltd., 
Melbourne. 


offers you a wide range of high quality audio equipment to the original “R.TV & H.“ 
designs. Australian designed, Australian made, guaranteed and lifetime serviced. 
Available ready built and tested, or in kit form ready to build yourself. At a price 
well below that of similar imported amplifiers. Happy owners of Instrol/Playmaster 
come from all walks of life. We carry comprehensive stocks of speakers, players, 
cabinets, etc., and will gladly supply quotations for audio combinations to suit your 
requirements. Send coupon, write, or call for the Instrol/Playmaster HI-FI catalogue. 


It’s fun, and much more economical to build your own Tape 
Recorder (“R.TV & H.,” March-April). 

This is an outstanding design, comparable in performance 
and appearance with the world’s finest. 

We can supply the complete set of metal-work ex-stock. This 
includes top plate and back panel in dark grey baked 
enamel. Two side panels, two chassis and oscillator shield, 
all cadmium plated and passivated, and two brass spacer rods. 
Price complete £5/8/0 (postage extra). 


Complete 

Kit of Parts, including Collaro Stereo Tape Deck 
and two Monitor Speakers, but 

less Cabinet. . £99/12/- 

Kit of Parts less Tape Deck, Speakers 

and Cabinet. . £62/18/- 


BROADWAY ELECTRONICS Pty. Ltd. 





























Some twelve months ago we had the pleasure 
of introducing A.K.G. Stereo Headphones to 
Australian audio enthusiasts. Since then over 
1,000 have been supplied to those who insist 
upon the best, including the P.M.G.’s Dept., 
Broadcast Stations, and professional recording 
studios. A.K.G. Stereo Headphones offer you 
something completely out of this world for sheer 
realism and purity of sound. Feather light 
(only 4oz) they may be worn comfortably for 
hours. Frequency response 30 to 20,000 c.p.s. 
flat with total harmonic distortion less than 1 
per cent. Suitable for any type of amplifier. 
Connection details supplied with phones. A.K.G. 
Stereo Headphones made in Australia are recog¬ 
nised by audio engineers as the finest in the 
World. 


Thanks to the ever-increasing de¬ 
mand in Australia, we are happy 
to announce a 

DECREASE IN PRICE 

Now only £9/18/6 

(plus 5/- Regd. postage.) 


A world class Electronic Organ available as a complete kit 
or in 8 separate easy-to-build sections. We can supply the 
kit in its original Stromberg Carlson design, or with Mr 
Williams’ additions. 

Yes, if you have in mind remodelling an organ, or building to 
a special design, individual components are available. 

Call in and see this high quality equipment yourself, or write 
for full details, including itemised price list. 


Full price for the complete kit less cabinet only <£156/8/8 
plus I2i per cent Sales Tax if applicable. 

Cabinets polished or unpolished, and stools also available 


A range of high-quality cabinets. The speaker enclosures are available 
either as complete kits of parts ready cut to build yourself, or fully polished. 


Please send me, post 
free, full details of the 
following: 

D Playmaster HI-FI 

□ AKG Headphones 

□ Organ Kits 

□ Tape Rec. Kits 

□ TV Kits 

□ Tester Kits 

(Place X in square) 

Name --- 

Address _ 


EQUIPMENT CABINET 
A neat, compact floor 
model cabinet, suitable 
for almost any make of 
amplifying equipment. 

Specially designed to suit 
all Playmaster designs, in* 
eluding tuner. 


8in and 12in SPEAKER 
ENCLOSURES 

A special lOin design is 
also available. You are 
Invited to send for Instrol 
Cabinet leaflet, giving full 
details, including prices 
and illustrations. 


E. S. & A. BANK BUILDING, 
Corner Broadway and City Road 
(opp. Grace Bros.), Sydney. 
BA4891, BA4892, BA4893. 
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A.K.G. Stereo Headphones 


Electronic ORGAN kit 


INSTROL hi-fi CABINETS 


For quick action, clip 
and mail this coupon 
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WORLD’S GREATESI 
SOURCE OF POWER 


Can the Sun's Method of Producin; 
Energy Be Imitated Here on Earth 

By Br Lars Block 


Dr Lars Block, 
author of this 
article, is invest- 
igating methods 
of explo i t i n g 
nuclear energy as 
Research Officer 
for the Royal In¬ 
stitute of Tech¬ 
nology, Stock- 
holm, Sweden . The 
objective is to 
obtain energy 
from the con¬ 
trolled fusion of 
heavy hydrogen 
atoms. 


T HE world’s need for power grows 
continually. To enable us to increase 
production, more and more energy is 
required. 

increased production leads to a higher 
standard of living. This provides the 
opportunity for us to procure machines 
and devices which require still more 
energy—more and bigger cars, domestic 
equipment, gear used for sport and hob¬ 
bies, television sets, etc. 

We want to be able to fly faster and 
higher, even to the moon, to Venus and 
to the other planets. This requires enor¬ 
mous resources of power. Where shall 
we get them? 

In 1960 mankind consumed approxi¬ 
mately 30,000,000,000,000 (13 noughts) 
kWh of all kinds of energy, such as heat 
from different kinds of fuel, water 
power, etc. It has been calculated that, 
in the year 2000, we shall consume about 
six times as much as we do now. 

In the 1930s it was said that the oil 
would not last for more than another 
50 years at the most. Since then new 
sources of oil have been discovered and 
now we are no longer quite so pessi¬ 
mistic. Yet even this oil must run out 
within the not-too-distant future. At 
best it may last a few centuries, at 
worst, much less. 

What about atomic power? Well, it 
may double the period of respite for us, 
but it is not a final solution. Besides, 
we do not yet know what harmful long¬ 
term effects the attendant increased radia¬ 
tion may have. For the time being the 
risks are probably quite small but, if 
radioactive fallout products have to be 


stored for centuries after atomic power 
has begun to be exploited on a large 
scale, what will happen then? 

It would appear that the energy prob¬ 
lem is not so urgent for the next few 
generations, as was believed a few de¬ 
cades ago but, nevertheless, the present 
sources of energy must be regarded as 
makeshifts, until we have produced the 
final solution to the problem. 

The sooner we do so, the better. It 
would be a good thing if we could save 
our coal, oil and other fuels for the 
chemical industry for the production of 
new materials, plastics, etc. 

The greatest source of energy we know 
of is the sun. The solar energy which 
falls on the earth each year is about 
25,000 times greater than the energy pro¬ 
duced annually by the whole of man¬ 
kind. And the earth receives less than 
half a billionth part of the sun’s total 
radiation! 


The sun has given off this inconcei' 
able radiation for many billions of year 
It was for long a matter of speculatic 
how the sun produced its energy. N< 
until the 1930s did we attain to such 
knowledge of the atomic nuclei that v 
could put forward a possible explanatic 
of so enormous an output. All previoi 
theories which did not make use ( 
nuclear energy were hopelessly inad< 
quate. 

Before we give an account of how th 
sun gets its energy, we must talk a littl 
about general atomic physics. As is no 
well known, atoms consists of a pos 
tively charged nucleus and a number c 
negatively charged electrons which r< 
volve round the nucleus. When two c 
more atoms enter into a chemical con 
pound,, it is the electrons which ar 
responsible for the forces which hoi 
the atoms together. 

The burning of coal or oil, for e> 
ample, always means a change in th 
chemical composition but this affeci 
only the electrons, not the nuclei. Sine 
the electrons are fairly loosely bound t 
their orbits, it requires only relativel 
small forces to bring about this chemicc 
reshuffle. For this very reason, quit 
small amounts of energy are released i 
combustion, though they seem impressiv 
to us on occasions as, for example, whe 
dynamite is exploded! 

Atomic nuclei are much more stablj 
than the electrons. The energy neede* 
to release an electron from an atom is 
matter, as a rule, of some 10 electro 
volts (eV), whilst a re-shuffle in th 
atomic nuclei usually requires millions o 
electron volts. This accordingly mean 
that nuclear reactions per atom can yiel< 


The heat of the sun is produced by 
the transformation of hydrogen 

nuclei at its centre. The eruptions 

of hot gas from the sun's surface, 
enormous and spectacular as they 
are, are but a minor reflex of these 
tremendous internal forces. 
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hundreds of thousands of times more 
energy than chemical combustion. 

Almost the whole weight of the atom 
is concentrated in the nucleus. It weighs 
1840-4800 times more than all the elec- 
irons put together. In spite of this, the 
radius of the nucleus is only about a 
hundred thousandth part of the radius 
of the whole atom. It is therefore so 
much more rare for nuclei to score a 
“‘bull’s eye” on each other than for 
itoms. 

This fact, and the greater stability of 
he nuclei, provide the reasons why nuc- 
ear reactions are much more difficult to 
produce than chemical reactions, which 
m\y affect the outer shell of the atoms. 

The magnitude of the positive electric 
charge on the nucleus determines which 
dement the atom belongs to. Normally 
he nucleus is surrounded by sufficient 
legatively charged electrons to cancel the 
mclear charge exactly and the atom is 
:Iectrically neutral. For hydrogen, the 
ightest element, only one electron is re¬ 
tired to compensate the nuclear charge; 
or carbon six, oxygen eight, aluminium 
3, iron 26, silver 47, gold 79, lead 82, 
adium 88 and uranium 92. 

The hydrogen nucleus, which is called 
he proton, can consequently electrically 
leutralise one electron. It is 1840 times 
leavier than an electron. 

Each nucleus contains as many protons 
is the electrons it normally has around 
t. 

As all protons are positively charged, 
hey would be repelled from each other 
>y strong electrical forces, if there were 
lot other forces which can hold together. 
These forces are called nuclear forces. 
Ve do not know very much about their 
lature, but the physicists are making 
;reat efforts to elucidate the matter. 

So far, it is clear that, for the nuclear 
orces to be able to keep the protons to- 
lether an at least equally large number 
f neutrons is required; neutrons are 
lectrically uncharged particles which are 
pproximately as heavy as the protons. 
Neutrons are the cement which holds the 
-rotons together in the nucleus. 

The next to the lightest element, 
elium, has a nucleus that consists of 
wo protons and two neutrons. The 
luminium nucleus has 13 protons and 
s a rule 14 neutrons (nuclei with the 
:\me number of protons but a slightly 
ifferent number of neutrons are called 
otopes). 



ATOM NUCLEUS 



f/'g. 2. In the nucleus 
of the boron atom five 
protons are kept con¬ 
fined by six neutrons. 

Fig. 7. (left) The boron 
atom has five electrons 
revolving round the 
nucleus, two in an inner 
orbit and three a little 
further out. 


CHEMICAL COMPOUND 



H = 

HYDROGEN 



H =r 

HYDROGEN 


H 2 0 = WATER 


For each additional proton somewhat 
more than one neutron must on the aver¬ 
age be added; thus the uranium atom, 
with its 92 protons, as a rule has 146 
neutrons. Nuclei with more than 92 pro¬ 
tons have not been found in nature, be- 


rWO DIFFERENT KINDS OF ATOMIC ENERGY 



Fig. 4. Here the forces holding the atomic nuclei together are shown. Those 
which have atomic weights around 100-150 keep together best, tor there 
the curve goes deepest. At the top on the left hydrogen with the 
atomic weight of 7 is seen. Then follows No. 2, helium (atomic weight 4), 
and on the extreme right uranium (atomic weight 235), which is used for the 
production of atomic energy. The energies can be measured in millions of 

electron-volts, (MeV). 
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Fig. 3. Water (H20) consists of two 
hydrogen atoms and one oxygen 
atom. They are held together rather 
loosely by electrons. It is not very 
difficult to separate them. The 
different parts of the atomic nuclei 
hold together much better. It is 
rather like the different parts of the 
human body, in comparison with 
three people who are holding each 
other by the hand. 

cause they are too unstable and, being 
radioactive, decompose into nuclei with 
a smaller number of protons. 

Protons and neutrons are called by the 
common name of nucleons, meaning nuc¬ 
lear particles. 

The medium-sized nuclei are the most 
stable. This may be illustrated by Fig. 
4, which shows how the binding energy 
per nucleon is dependent on the atomic 
weight (equal the number of nucleons in 
the nucleus). We see that this energy is 
greatest at the atomic weight of 100-150. 
This means that there are two different 
ways of obtaining energy by nuclear con¬ 
version. 

The first and easiest way is to split 
heavy particles into lighter. We start, for 
example, with uranium, which isi design¬ 
ated by U 235 on the right in the pic¬ 
ture. The figure 235 gives exactly the 
number of nucleus in the uranium 
isotope. If this is spilt into two ap¬ 
proximately equal parts, we get two 
nuclei each with an atomic weight around 
just 100-150. The difference in level in 
the curve can be taken as a measure of 
the energy obtained from such a reaction. 
















M.S.P.’s new powerful, compact 8-inch speaker 

is the obvious choice for applications inhere big per¬ 
formance is required yet space is limited by cost or 
styling. But it is definitely much more than just a 
space saving ., economy design. 

7 he STAX has tiro co-axial radiating elements combined with automatic 
mechanical crossover: a fibrous lightweight vacuum-formed bass diaphragm 
that brings forth a minimum-distortion , velvety effusion over the lower and 
mid ranges , and a hard , high-frequency precision flare with that vibrant 
handling of transients which makes modern sound reproduction so dramatically 
realistic. The motor unit is M.S.P.'s proven Hi-Flux assembly , a very 
efficient , closed-field , low-leakage magnet system of high inherent sensitivity. 
The precision-wound voice coil has low inertia for optimal power conversion. 

'The deep-drawn , extra rigid frame and corrugated high-stability centring 
device ensure true axial movement of acting parts and keep them in permanent 
alignment. The frame has the largest open area to provide minimum acoustic 
loading of the back' of the diaphragm. 


a lie 


easure 

of 

acoustic 
realism: 

* 


1 The 8TAXgives an exciting, integrated performance in high fidelity 

stereo applications. 

There are also several single cone types in the new 8 " series: a general purpose speaker (preferred 
standards 50028/80A/3 and 50029/80A/15 ), a higher sensitivity type (50077/8TA/3 and 50033/8TA/15) 
and an extended range type (50071 /8TA/15) with a frequency coverage of 75-8.000 cps. 



TYPE 


80A 

8TA 

8TAX 

RESONANCE 

/ 

115 cps ± 11 cps 

115 cps ± 15 cps 

80 cps ± 10 cps 

H. F. RESPONSE 


8000 cps 

8000 cps 

12,000 cps 

VOICE COIL 
IMPEDANCE 


3 and 15 ohms 

3 and 15'ohms 

15 ohms 

VOICE COIL DIA. 


5 inch 

1 inch 

1 inch 

POWER HANDLING 
ABILITY (PEAK) 


6 watts 

8 watts 

8 watts 

TOTAL GAP FLUX 


23,000 lines 

37,000 lines 

37,000 lines 

AIR GAP FLUX DENSITY 

9,500 gauss 

9,400 gauss 

9,400 gauss 

BAFFLE OPENING 


7 inches 

7 inches 

7 inches 

MOUNTING HOLE CENTRES 

7g inch PCD 

7i inch PCD 

7g inch PCD 

MAXIMUM DEPTH 


3-1/16 inch 

3£ inch 

3i inch 


* Latest addition to the MSP Hi-Flux Range. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 


47 York Street, Sydney. 


Ask for your copy of the new complete Hi-Flux Speaker Ca talogue. 
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This is the trick in producing ordinary must have a speed great enough to en- 
atomic power. able it to roll up the hill and over the 

Here it may be appropriate to point edge of the hole. The hill represents 
out that the phrase “atomic power” is the electrical forces which repel the nuc- 
not really a good designation of what is lei from each other. But when they 
concerned here. Ordinary combustion is come sufficiently close to each other, 
also a kind of atomic power, although the nuclear forces come into play and 
it only affects the outer parts of the draw B down into the hole. The energy 
atoms. It would accordingly be better which is then released has to go some- 
to say “nuclear power” instead of “atomic where and it is in the form of a fast 
power.” neutron which is expelled from the hole. 

The other kind of nuclear power is the Only the protons remain down there, 
so-called hydrogen power or thermonu- If we can solve the problem of getting 
clear (fusion) energy. We see from the sufficient heavy hydrogen nuclei to 
figure that the large energy gain can be coalesce into helium, we shall indeed have 
made on the extreme left in the diagram a source of power which will last. Even 
by combining lighter atoms into heavier, if we should need a thousand times more 
particularly hydrogen (HI) into helium energy per year than we are using now, 
(He4). It is from a similar reaction that the heavy hydrogen existing on earth 


the sun derives its energy. 

Now it is not so simple to combine 
two hydrogen nuclei, which only consist 
of protons, into a helium nucleus. In 
order to hold the hydrogen nuclei to¬ 
gether there are required, as we saw 
earlier, neutrons which cement protons 
ogether. However, it is fortunate that 
3.02 per cent of all the hydrogen on 
iarth is so-called heavy hydrogen, i.e. the 
nuclei consist of one proton and one 
neutron. They are then approximately 
twice as heavy as ordinary hydrogen. 

If two such heavy hydrogen nuclei col- 
ide with sufficient force, they may 
:oalesce into a certain kind of helium 
lucleus consisting of two protons and 
3 ne neutron. The remaining neutron 
rapidly leaves the helium nucleus. 

The heavy hydrogen nuclei which are 
o coalesce are both positively charged 
rnd therefore repel each other. Fig. 6 
;hows the interaction of the forces be- 
ween them. We will imagine that B is 
o coalesce with A, which lies in a hole. 

If B is to get down into the hole, it 




would be sufficient for more than a mil¬ 
liard years. 

To be sure, as we mentioned earlier, 
only 0.02 per cent of all hydogen is 
heavy, but, on the other hand, there is 
so much hydrogen. All water consists of 
hydrogen and oxygen and it is a simple 
matter to separate the hydrogen from the 
oxygen. It is a little, but not much 
more, difficult to separate heavy hydro¬ 
gen from light hydrogen. 

In relation to the energy obtained, 
heavy hydrogen is therefore much 
cheaper than, for example, oil or coal. 

Hydrogen power also has another ad¬ 
vantage compared with ordinary “atomic 
power,” viz., that we do not receive any¬ 
thing like as much harmful radiation. 

If we are to produce hydrogen power 
on a large scale, we need more than just 
heavy hydrogen gas in sufficient quantity. 
It must also be sufficiently hot. Heat 
provides the means whereby the atoms 
move fast and collide with great force. 
If the gas is heated to a temperature of 
a few hundred million degrees, there are 
sufficient atoms moving so fast that they 
are able to reach the edge of the hole 
we spoke of earlier. 

How this is to be done we shall see 
in a subsequent article. 


Fig . 5. Here we have the curve in Fig. 4 in a new 
way. There are two paths to choose from that 
go downward and consequently yield energy in 
exchange. The greatest height of all is obtained 
on the left, it two hydrogen nuclei are combined 
into one helium nucleus. The height of tall is 
7 MeV according to the deflection of the left-hand 
instrument. On the right there is a smaller 
height of tall, approximately 7 MeV. This is 
used in the production of ordinary atomic energy, 
when uranium atoms are struck by neutrons, and 
are split into small parts. 


HYDROGEN TO HELIUM 


ELECTRICALLY REPULSING 
FORCE 



Fig. 6a. The heavy hydrogen nucleus 
B is on its way to A, but electrical 
forces are opposed to it. It is a 
question of having speed, i.e. tem¬ 
perature, in order to get up the hill. 



Fig. 6b. Now the electrical forces 
have been conquered. B is up on the 
top. The nuclear forces then draw 
it down into the hole. 



Fig. 6c. A tight in the hole when the 
intruders fall down. A neutron is 
expelled and all is well. The two 
heavy hydrogen nuclei have been 
united into a light helium isotope 
with the atomic weight of 3. 
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Model TS-M 
£13.17.6 


Model SUIIA-M 
£ 12 . 10.0 


Model SC 
£7.1 1.6 


Model HB 
£6.14.0 


The newest of the 
HANSEN rangei 


£9/10/ 


Sole Australian Agents 


JACOBY, 

MITCHELL 

& Co. Pty. Ltd., 


469-475 KENT STREET 
SYDNEY. (MA8411) 
also at: Melbourne (30-2491 
Adelaide (LA5117) 
Newcastle (MA4744) 


All prices F.O.B. Sydney, plus tax, 


Model FN 
£15.15.0 


Model Ml00 
£30.10.0 


Model M70 
£40.15.0 


Model DMV-5 
£9.8.6 
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SPACE 


FLIGHT 


MADE 


A million-dollar domed theatre at 
the Seattle World's Fair houses 
the lastest, breathtaking experi¬ 
ence in cinematography. 


C ALLED the Spacearium, the project 
involves: 

The world’s largest projection screen, 
he world’s largest and widest angle pro¬ 
ton lens, an outstanding undertaking 
n animation and stop-motion photog- 
aphy and a realistic trip of more than 
\ billion billion miles at thousands of 
imes the speed of light into intergalactic 
pace. 

The Spacearium is sponsored by the 
Jnited States Science Exhibit Commis- 
lon and the Boeing Company. 

The film utilises a newly designed lens 
o achieve a startling effect for the 
oewer. The lens projects the film over 
he dome of the theatre—-360 degrees 
lorizontally and 160 degrees vertically, 
n effect the viewer is surrounded on all 
ides and overhead by a “window into 
pace” through which to watch a journey 
;t fantastic speeds. 

Scientists who have acted as advisers 
n the preparation of the film say that 
he entire projection system is a highly 
ophisticated step beyond the planetar- 
um. 

Opening with the lift off of a space 
|hip from earth, the film takes the aud- 
ence past the moon, the sun, Mars, the 
asteroid Ceres, through the rings of 
iaturn and past the sun’s most distant 
‘Janet, Pluto. In interstellar space, the 
inematographic journey continues past 
flare star, the huge red sun Antares, 
he glowing hydrogen spiral of Beta 
yra, a double star and the Lagoon 
Nebula to the centre of our own Milky 
Vay galaxy. 

At this point the film telescopes time 
nd distance to leap into intergalactic 
pace to give the audience views of the 
tar cluster NGC 6539 and Andromeda 
nd other galaxies containing a hundred- 
[illion stars. Looking backward the 
udience can also see the spiral arms 
nd shape of our own galaxy. 

The awesome explosion of a super¬ 
ova climaxes the intergalactic portion 
f the space voyage and, on the return 
Durney, the audience is given closeup 
iews of the planets Mercury and Venus. 
The film, produced under the guidance 
f a group of astronomers and space 
fientists, makes the production as true 
representation as possible of actual ob- 
;cts in space, as though seen from a 
pace vehicle. 

The idea for this space-age planet- 
rium was developed at Boeing in 1959. 
ji I960 the Spacearium became a joint 
(Tort of the Federal Government and 
■oeing. 

The Spacearium screen is a 78-foot 
iameter, eight-tone aluminium dome 
jspended inside the Science Pavilion 
leatre. Thirty-eight feet high, and cov- 
ring an area of nearly 8,000 square feet, 


Fancy hats can't block your view of the screen in this Spacearium theatre 
at the Seattle World's Fair, for the screen is all round and above you. "The 
"stage" is space itself and the scenery is provided by stars and galaxies, like 
this Great Lagoon Nebula, depicted here by a Boeing artist. 


the screen is tilted slightly to provide a 
focal point to orient the audience toward 
the imaginary nose of the space vehicle. 
The audience stands inside the screen be¬ 
hind railings on a tiered floor. The 
projection booth is situated in the centre 
of the theatre, which holds approxi¬ 
mately 750 persons. 

Camera and projection equipment was 
adapted for the 70mm Spacearium film 
while the special lens is the largest single 
lens ever produced for both filming and 
projection. 

Before shooting actually began, the 
film producers, Fine Arts Productions 
amassed an extensive collection of photos 
and film of the space objects to be 
shown in the production. This photo¬ 
graphic record, all obtained through 
telescopes on earth, did not carry the 
film nroducers far enough toward the 
Spacearium goal of scientific realism. 
They needed answers to questions such 
as: What would the rings of Saturn look 
like to a space traveller passing through 
them? What is the shape of our own 
Milky Way galaxy? . 

A variety of filming techniques have 
been used in the Spa^^im nroduction. 
Some scenes are 
the result of four 


separate films printed together to make 
the final motion picture. In filming the 
solar system, models were constructed of 
most of the planets, and the sun. each 
capable of independent movement. In 
the studio, the camera was moved one- 
quarter of an inch per frame and the 
portion of the solar system being filmed 
was adjusted between each frame accord¬ 
ing to accurate solar and planetary 
motion. 

One device used to portray the star- 
studded heavens is an eight by ten-foot 
fibreglass dome. The dome is drilled 
with thousands of holes of exact sizes 
accurately positioned and scaled accord¬ 
ing to star charts. Flood-lighted from 
outside the interior of the dome gives a 
realistic view of the heavens covering 
five magnitudes of stars. 

Organisers of the Spacearium feel that 
the super planetarium will be an im¬ 
portant educational tool in giving aud¬ 
iences an awesome closeup look at the 
vast reaches of space surrounding them. 
The film is expected to be shown to 
7,000,00Q persons during the six months 
that the Seattle World’s Fair will be 

rvnen. 


Made especially 
for the space film, 
the huge lens, 
shown mounted 
on a camera at 
Fine Arts Produc¬ 
tions, is the larg¬ 
est ever fabricated 
for cinemato¬ 

graphy. Much of 
the film was made 
using the frame- 
by-frame stop- 
film technique, 
with planet move¬ 
ments carefully 
worked out before¬ 
hand. 
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OSCILLOSCOPE 
3-INCH MODEL TVR/C3 

Small and portable, this Cathode Ray Oscilloscope is 
invaluable for TV and radio service work as well as in¬ 
dustrial use. Although compact in size, it contains the 
features of larger instruments, is flexible in use and offers 
many new features. It is suitable for the visual alignment 
of TV receivers, and direct access is possible to both 
horizontal and vertical plates for examination of strong 
voltages. It can be supplied with a demodulator probe 
for signal tracing work in TV chassis. Vertical amplifier 
response plus or minus 1 db from 15 cycles to 150 kC/s 
and 6 db down at 1 megacycle. 

Price: £56 plus Sales Tax 
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UNIVERSITY 




INSTRUMENTS 
PTY. LTD. 


f 



A UNIT OF INSTROL 

5 NORTH YORK ST., SYDNEY. BU 3169 

10 


VALVE and CIRCUIT 
TESTER MODEL TST.2 

This comprehensive valve tester and combination 
multimeter is designed to operate frpm AC mains. 
It combines the functions of a multimeter output 
meter and valve tester. 

The design of this instrument is such that it will not 
become obsolete as new valve types or valve bases 
are introduced. All the elements in the valve testing 
section are brought out to ten separate lever switches, 
allowing for individual selection of each element. 
Thus it is possible to apply filament voltage or tesi 
voltage to any base pin which allows for testing all 
existing valve types as well as future releases. The 
instrument is housed in a grey hammertone finished 
case with black anodised label. 

Instruction booklet and test leads arc supplied and 
the carrying handle lies flat on the case when not 
in use. Television picture tubes can be tested by using 
adapter type TV2. Outside measurements of the 
instrument are 14in x 1 1 in x 6in. 

Price: £58 plus Sales Tax 


INTERSTATE 

W.A.: Atkins (W.A) Ltd., 
894 Hay Street. Perth. W.A. 

S.A.: George Procter, 

52 Sawler Place. Adelaide, 
S.A. 


REPRESENTATIVES 

Qld.: Keith Percy & Co. Pty. 
Ltd., Box 1478V, G.P.O., 

Brisbane, Qld. 

Tas.: W. P. Martin, 

188 Collins St., Hobart, Tas., 
and also Launceston. 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 
5 NORTH YORK STREET, SYDNEY. 

Please send me details of . . . . I 

NAME . 

ADDRESS' . 

I6/FP.59 
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An "Overhead" investigation into the mysteries of the aurora 
borealis (the northern lights) is being undertaken by scientists 
in the U.S. under Navy and Air Force auspices. As a vital 
part of the project, physicists at Lockheed Missiles and Space 
Company are building space-borne instruments to study the 
auroras from polar-orbiting satellites. 

jpHEY hope to find out for the first 


INCOMING PHOTON AND 

SteCTAOH PATH* 


time by direct and co-ordinated 
bservations just what forces draw the 
rimson curtains of the northern lights 
cross Arctic skies. 

Aircraft and ground stations of the 
Jniversity of Alaska, near Fairbanks 
nd under the orbit path of the satellite, 
/ill look at the auroras from below, 
'hey will also receive and record satel- 
te. observations. 

It is known that the auroras are huge 
eils of luminosity, occurring mainly 
letween 60 and 90 miles high, with 
treamers of red, green and blue light, 
ften going as high as 250 miles. They 
re from 200 yards to two miles thick 
nd sometimes move as fast as a mile a 
econd (3,600 m.p.h.). 

Many theories exist to explain the 
uroras, but almost no large-scale co- 
rdinated observations have been made. 

Scientists generally believe that 
uroral light comes from ionisation of 
tie thinly diffused gases (mainly oxygen 
nd nitrogen) in the top of the atmo- 
phere by charged particles passing 
tirough them. 

SCIENTISTS* AIM 

Qoal of the current experiments will 
•e to reveal what kind of particles bom- 
>ard these atmospheric gases to ionise 
iiem and make auroral light—and how 
lany particles it takes to make how 
luch light, said Dr Roland Meyerott, 
lanager of Lockheed physics research, 
nd scientists who originated the experi¬ 
ments. 

“We also hope to find the direction 
nd source of the bombarding particles,” 
dds Dr John E. Evans, physicist in 
irect charge of the aurora project. 

“This could tell us more about the 
rrival of particles from space, some 
pings about the sun, and how much 
nergy we get from the sun in forms 
ther than light. 

“It could tell us about the ‘solar wind’ 
nd streams of high-energy particles 
jected by explosions on the sun.” 

“One theory,” Evans added, “is that 
me earth is like a huge electric genera- 
mr. Like a generator, the earth has a 
magnetic field and rotates constantly.” 
“Therefore it could, under certain con- 
itions, greatly accelerate charged par- 


Diagram at the right shows how the 
observation satellite will pass through 
the path of electrons and protoms 
approaching the earth's atmosphere, 
and above the vsible auroral zone. 
The satellite will carry particle 
detectors and optical photometers, 
whose information will be telemetered 
to ground and aircraft stations. 

Sketch map below shows the normal 
auroral zone, and the area near 
Fairbanks, Alaska, in which most of 
the observations will be concen¬ 
trated. Observations will be made 
during three orbital passes around 
90 minutes apart, each night . A set 
of three typical orbits is shown, 
though subject to variation . 




AREA OF 
OeSER(MT/(WS 


tides in its field. These experiments 
may help explain this mechanism, as 
well as various communications phe¬ 
nomena, such as communications black¬ 
out during solar storms and big 
auroras.” 

Another idea, says Meyerott, is that 
the zones of the auroras mark the places 


AURORAL ZONE 
(S.*3 HKJiTS A YtAt) 


IV GUARDS AGAINST THEFT, VANDALISM 

A CLOSED circuit TV and sound system has been installed by Philips at 
the Municipal Museum at the Hague to guard against theft or vandalism. 
Sn\all TV cameras have been fitted at various points in the exposition rooms. 
They are connected to monitor receivers in a central control room, where an 
operator can keep a continuous watch over precious exhibits. The sound system 
enables messages to be passed from the control room to custodians posted 
throughout the, museum.! These messages are inaudible to visitors. The Philips 
installation not only guards against theft or vandalism but is also an excellent 
fire control system. 


where the Van Allen radiation belt re¬ 
leases its particles to lower alitudes. 

“We hope,” Meyerott concluded, “to 
greatly narrow down these ideas about 
the cause of the northern lights by going 
up there and taking a look.” 

The “look” will be taken on three 
satellite passes per night through the 
auroral zone of the northern hemisphere 
by a collection of instruments. 

Aboard the satellite will be proton 
and electron detectors, looking in differ¬ 
ent directions and for different energy 
levels. 

Optical photometers aboard aircraft, 
the satellite and on the ground will 
register auroral light from different 
directions. 

Satellite radio beacons will add an¬ 
other way to study ionisation through 
the amount of signal distortion that 
occurs in passage through the auroras. 
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Is There A Place Here For 


Teaching Machines? 


to provide the student with a speedy 
knowledge of results of his efforts. 

This latter is one of the main fea¬ 
tures of the more modern machines 
which incorporate the ideas of Dr B. 
F. Skinner, of Harvard’s Psychological 
Laboratories, who is a noted authority 
on behaviour. 

Dr Skinner became noted for his ex¬ 
periments in the training of animals to 
carry out complex tasks. The results of 
these experiments were extended to chil¬ 
dren with some remarkable con¬ 
sequences. 

Dr Skinner uses what is known as a 
program, which the machine presents to 
the student mainly in the form of a 
series of questions. This method of teach¬ 
ing by questions is known as the Soc- 
ratic method. Then by breaking down 
the matter to be taught into small sec¬ 
tions known as the Cartesian method 
of teaching, and asking questions about 
these small pieces, the student gradually 
but effectively assimilates the material 
to be taught. 

A most important feature of the 
methods of Dr Skinner is the application 
of the principle of “reinforcement” or 
instant reward for correct answers. 

The effectiveness of this reinforce¬ 
ment is shown remarkably well in the 
astounding speed with which Dr Skinner 
or other trained people can teach pig¬ 
eons to carry out complex tasks. 

In one experiment Dr Skinner en¬ 
closed a pigeon in a small glass walled 
space in which the pigeon was able to 
move about. One wall contained a 
mechanically operated dish of grain 
which could be raised by a switch so 


With a few exceptions, the classroom of today functions much as it has for generations. But, in a 
world of rapidly expanding technology, its limitations are rapidly becoming apparent. New 
methods of imparting knowledge must be found if teachers are to do a worthwhile iob. Many 
authorities believe that some form of "teaching machine" may be the ultimate answer. 


T HE idea of using a machine with 
which to teach people any desired 
subject may, at first thoughts, lack a 
certain amount of appeal. 

One’s mind naturally travels back¬ 
wards to the time when we were at 
school, where everybody in the class 
learnt the same thing at the same time. 
We think of all the fun we had with 
our school mates, of the apples we 
brought the teacher, of the days we 
went “bird nestin’ ”, of the teachers with 
whom we fell in love, and so on. 

NO MORE FUN 

Now, it is difficult to think of having 
any fun with a machine. We can’t bring 
it apples, we can’t fall in love with it, 
it can’t say you may leave the room 
or stay back after school. In short 
school days are going to be very dull 
with a machine as a teacher. 

If we do not quite understand just 
what a teaching machine is, we will be 
sure to get the impression which I have 
just outlined. 

This impression would be quite wrong. 
Also, it would be just as wrong to im¬ 
agine that a teaching machine will do 
away with the human teacher. 

If the teaching machine becomes a 
regular piece of classroom equipment it 
will only be an adjunct to other pieces 
of equipment. The teacher will still be 
needed to teach matters which the mach- 
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ine is incapable of handling. He will that the bird could gain access to the 
also be required to set the program by food. 

means of which the machine operates. In the hands of a skilful operator. 
As will be shown here, it is possible, the pigeon can be trained to turn clock- 
with the aid of a machine, to teach wise in one continuous swift movement, 
swiftly and much more effectively a in only a couple of minutes, 
large part of what is now taught slowly Firstly, any movement which is 
and somewhat incompletely. entailed in turning in a clockwise direc- 

It will not be possible here to detail tion is reinforced by offering the food, 
all the various types and adaptations of For instance, such movements as turning 
the teaching machine. Rather will we the head to the right or stepping forward^ 
concentrate on a few main types so with the left foot are reinforced. It’s 
that general principles can be under- found that after the bird has eaten its 
stood. • reward, it will immediately repeat the 

Teaching machines are not altogether movements which are again reinforced, 
new. For instance, By withholding re- 

a spelling machine ra,. inforcement until 

was invented in "Y vaivin IWaiieW more q{ clock . 

1866 and a logic wise movement is 

machine in 1873. In 1918, a machine made, the bird is gradually taught to 
was devised to train soldiers to squeeze make a complete movement, 
a rifle trigger. The ancient Abacus was The same bird can be taught as 
a teaching machine as well as a cal- quickly to reverse the movement and 
culating device, as were also Napier’s perform a figure eight. It can also be 
Bones. taught to peck keys of definite colours 

The latter were pieces of wood which not ot ^ ers » without error of any 
could be coincided in a variety of ways ,n D ; skinner faas been ab]e teach 
to show the consequences of addition, p j geons to respond to patterns of vertical 
multiplication and subtraction. stripeSi but not t0 horizontal, and vice 

In the 1920s Dr Sidney L. Pressy versa. In fact, by expert programming, 
of Ohio State University developed a it seems possible to train animals and 
machine for testing and teaching. This ?> ir ds to perform feats of complexity 
machine was used to supplement class- fields never before contemplated, 
room training and featured a method One remarkable use of pigeons took 
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>lace in World War II. This project, 
:alled “Project Pigeon,” had to do with 
ertain guided missiles. Pigeons were 
rained, by reinforcement, to peck at 
:ertain changes in a projected picture 
)f, say, a target of a ship at sea. Lenses 
n the nose of the missile would project 
he picture of the target on to a screen, 
f the missile was on its correct course, 
he picture would be in the centre of 
he screen and the pigeons would peck 
it the centre. This pecking would actuate 
ervo mechanisms in the missile and 
:eep it on course. 

If the tnissile went off course, the 
>osition of the picture on the screen 
vould vary. The pigeons would peck 
it the new position and this would 
ictuate correcting servo mechanisms and 
>ring the missile back on course. 

REINFORCEMENT 

The principle of reinforcement is 
'ery powerful in the hands of skilful 
operators. 

But let us have no illusions that 
enforcement is only of value in the 
raining of birds and animals. Humans 
re very subject to the effects of rein- 
orcement, and this is evident in all 
mr daily activities. 

A musician will play again and again 
f you applaud him. 

An orator will quickly become dis- 
ouraged if his audience fails to applaud 
t those points where he has come to 
xpect it. 

A player will continue to play the 
o-called “poker machine” or “one- 
rmed bandit” just so long as he scores 
“fall” at what appears to be a reason- 
ble rate. 

And children, of course, are a prime 
xample. Reward a child in some way, 
ither by a word of praise, or a simple 
ift, and it will tackle a difficult task 
uich more willingly. 

Similarly, let a student know imme- 
iately when he gives a correct answer 
) a question and he will be more ready 
> proceed to the next question. This 
exactly what a teaching machine is 
esigned to do. It reinforces the student 
y letting him know when he is right 
ither than reminding him that he is 
prong. 

IME FACTOR 

Reinforcement is also called “feed- 
ick” and it has been found that the 
ticker a response is reinforced, the 
ore effective it is. As the delay 
creases between the response and its 
inforcement, so does the effectiveness 
: reinforcement decrease. In fact, one 
ay of extinguishing knowledge is to 
;prive the student, be it animal or 
iman, of the knowledge as to whether 
bat he has learned is right or wrong, 
e is more likely to remember facts 
hich he knows are right. 

Any machine, then, which is used 
r teaching must be capable of being 
ogrammed so that it will present to 
e student a series of questions which 
eak the subject into small sections, 
must also be able to give the correct 
inforcement immediately a correct 
.swer has been given. 

The ultimate in teaching machines is 
ie containing 10 essential functions, 
follows. 

(1) A unit for effective display of the 
bject matter. 

(2) A unit which enables the learner 
respond to the questions either by 


pressing a key, writing the answer, or 
typing the answer. 

(3) A unit for automatically timing 
the space between questions and answers 
to suit the individual learner. 

(4) A unit which analyses the student’s 
answer against the answer stored in the 
machine. 

(5) A unit for conveying to the student 
the correctness or otherwise of his 
answer. 


fell in love . . /' 

(6) A unit which measures and 
records the elements of the learning 
process such as the number of errors, 
the times required for response, the 
types of errors, etc. 

(7) A unit for selecting the next item 
in the program. This is a complicated 
unit for it uses the data accumulated 
in the recorder to determine what item 
should be presented and when. It 
analyses, so to speak, the learner’s pro¬ 
ficiency at any stage and presents items 
according to .the progress made, as deter¬ 
mined by the analysis of results by the 
recorder. 

(8) A library for storing information 
which will be used by the student. This 
can take the form of tape recorders, 
films or memory drums. 

(9) A unit which contains the program 
which must be presented to the student 
and, 

(10) The computer. 


The computer is a remarkable unit, 
for it allows <the machine to be adapt¬ 
able to the individual learner. For in¬ 
stance, the student may be asked a 
question. If he gives the correct answer, 
the machine then asks a more difficult 
question. If the answer is incorrect, the 
machine will revert to a simpler question 
until a correct answer is given. 

Variations on this theme are some¬ 
times called “Branching,” and more 
specifically “Forward Branching” and 
“Backward Branching.” Two other terms 
with similar meanings are “Wash Ahead” 
and “Wash Back.” 

Backward branching results when a 
student answers a question incorrectly. 
The machine may simply repeat previous 
material or, “wash back” or, ideally, 
“branch” into a more detailed discussion 
of the subject about which the student 
appears confused. This continues until 
the student answers the original question 
correctly. 

Forward branching, or wash ahead, 
is for the bright or better-than-average 
informed student. It occurs when the 
student answers correctly specially se¬ 
lected questions which indicate his ad¬ 
vanced state of knowledge, and allows 
him to skip certain portions of the 
lesson with which he is obviously fam¬ 
iliar. Thus the student is taken through 
the course at a speed depending on his 
ability to give correct answers. 

It can be appreciated that the ideal 
machine is a most complicated one and 
extremely expensive. For those who re¬ 
quire simpler machines there are several 
on the world market known as Minimally 
Adaptive and Partially Adaptive types. 

The adaptivity of a machine is its 
capacity to adjust in one way or 
another to the needs of the individual 
student according to his ability. 

Thus the fully adaptive machine just 
described will present a program suited 
to each student, limited only by the 
capacity of its program library. Simpler 
machines lack these refinements, although 
still able to contribute a good deal to 
the cause of teaching, especially in 
chosen applications. 

They still present the information in 
suitably small “doses”, punctuated at 
regular intervals by questions designed 
to indicate whether the student has 
really learned what has been presented. 
They also present the correct answers 
for checking, but they may do little 


Teaching machines are already in use in some schools. Here a class in the 
New York Collegiate School for Boys prepares to study from a bank of 
machines programmed for a lesson in algebra. Note that the teacher still 
plays a major part in the operation , the machines merely providing the link 
between teacher and student. 
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The submarine launched Polaris missile is an expensive device, and not even 
the U.S. can afford to fire these at random for testing. To overcome this 
problem engineers developed a test firing set-up designed to recover the 
15 ton missile as it breaks the surface. The missile is fired from a tube 
on the ocean floor near San Clemente Island, off the coast of southern 
California, and caught in a huge bag suspended above the water. The 
illustration shows, left, the bag suspended in place and the missile just 
breaking surface and entering the bag. At right the heavy draw strings 
have been pulled tight and the missile is captured. Note the disturbance 
still present on the surface of the water. After firing, missile engineers 
assess the missile's underwater performance and, if necessary, return it 
to the firing tube tor repeated tests. The first missile developed, the A-l, 
is now fully operational. The A-2, with a range of 1500 miles, is in 
production, and the Lockheed Co. are well into development of the A-3, 
with a range of 2500 miles. 


or nothing to compel the student to 
revise previous work after an incorrect 
answer, or even to submit an. answer. 
Nor can they prevent him cheating by 
looking ahead to read the answer. 

Typical of these is the simplest Min¬ 
imally Adaptive Machine. This may use 
a series of cards with questions on one 
side and answers on the other. The 
questions may be of the multiple choice 
kind — a popular method giving the 
question and several answers on one 
side and the correct answer on the 
other. 

The cards are presented to the student 
one at a time at pre-determined inter¬ 
vals. After this interval the reverse side 
is presented for the student to check 
his answer. It will be seen that ;with 
this method the student sees the other 
side of the card even if he gives an 
incorrect answer. He is thus prompted 
in his answer. 

Another type of this machine uses a 
belt of paper on which the material is 


typed. A motor moves the belt at a 
constant speed and the subject matter 
is viewed by the student through a 
window in a panel. In some of these the 
first exposure is the question while the 
next exposure is the answer. In others 
each exposure of a question also con¬ 
tains printed on it the answer to the 
question before it. 

A type of Partially Adaptive Machine 
devised by Pressy is a punchboard de¬ 
vice. It consists of a solid piece of paper 
and a precoded sequence of holes to 
indicate the correct answers. 

A set of questions has coded multiple 
choice answers. The student selects his 
answer and pushes a pencil into a hole 
with a corresponding answer number. 
If his answer is correct the pencil per¬ 
forates the paper. If incorrect the paper 
cannot be punched because no answer 
hole is underneath. 

Several forms of this device are used. 
One is of particular interest in that 
it uses circles which are treated with 


chemicals. Incorrect answer circles an 
of one chemical and correct answei 
circles of another. Both have the same 
appearance. When treated with a thirc 
chemical each shows a different colour 

The point about Partially Adaptive 
machines is that some attempt is made 
to control the rate of presentation ac 
cording to the student’s assimilation o 
the material, as indicated by his ans 
wers. In some cases this may be nothing 
more than a simple locking device whicl 
prevents new material being presentee 
until the correct answer is forthcoming 

Teaching machine authorities are b) 
no means unanimous in their acceptance 
of certain basic ideas. For example, there 
is considerable difference of opinion con¬ 
cerning the method by which the stu 
dent presents his answers. 

One group, led by Skinner, contend; 
that the “constructed” response is best 
since the basis of learning is recalling 
information, rather than merely recog¬ 
nising it in a series of multiple choice 
answers. 

OTHER IDEAS 

In opposition to this, Pressy and hi; 
followers maintain that the multiple 
choice system is as good as the con 
structed response, and has the advantage 
of being quicker and simpler. 

Others, again, contend that there i 
little to choose between the systems 
and that holding the student’s attentioi 
is more important. In any case, it would 
seem obvious that the multiple choice 
system has the advantage of simplicity 
since it is easy to make a machim 
which can recognise the selection of i 
correct prepared answer. 

On the other hand, a very comple; 
machine is required to recognise any 
thing more than the simplest construct 
ed answer. For this reason, constructe 
answers are usually checked by the stu 
dent himself, by comparing them wit] 
a typically correct answer and judgin. 
whether it is correct or not. 

In its simplest form, then, any teach 
ing machine is essentially one whic 
presents questions and reveals the ans 
wers immediately the student has mad 
his response. 

There are literally hundreds of de 
vices and many people could no dout 
devise simple machines for themselve; 

The method of reinforcement of th 
student varies. Some machines ring 
bell when the correct answer is givei 
Others light a coloured lamp. Machine 
for children give sweets or toys. 

MULTIPLE ANSWERS 

There are other methods using whi 
are termed scrambled text books. 

With these questions are given wit 
an assortment of answers on the sarr 
page and reference numbers to the va- 
ious pages which comment on the va 
ious answers. By choosing an answer an 
referring to the corresponding page, tl 
student is enabled to know immediate! 
whether he is correct. 

Another device is the “cutback” boo 
This consists of pages cut so that eac 
is narrower than the one before. It 
so arranged that the question is print< 
on the left and there is space on tl 
right for writing the answer. As eac 
page is turned the student sees the co 
rect answer on the next page, whic 
he can compare with his own. 

The most important part of any teac! 
ing machine is the programming whi< 
has to be used in it. This in its< 
(Continued on Page 6 
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ORPHEUS 

SKtoc 


Well styled, simply and solidly engineered, rugged, reliable, 
reasonably priced and guaranteed completely silent irrespective 
of the type of pickup, amplifier or speaker system, whether 
monaural or stereo . . • These are the features which have kept 
the ORPHEUS in hot demand (and short supply) since it first 
appeared on the market. 


Production of the Silex has been stepped up as this model is so far 
ahead in design and performance that it is commanding attention 
everywhere. 


Portrait 
of a Perfect 
Turntable 


Here are just a few of the details:— 

1. Motor and pickup isolated from their 
surroundings so as to completely elim¬ 
inate rumble, hum and all noise, modu¬ 
lation effects and restricting mechan¬ 
ical feedback. This is guaranteed. 

2. Unique engineering design which re¬ 
duces the total wow and flutter to less 
than a guaranteed 0.09% i.e., com¬ 
pletely inaudible. 

3. Speed settings of 16 2/3, 33 1/3, 45 
and 78 r.p.m. constant throughout oper¬ 
ation. 


4. Pickup mounting adjustable vertically 
and horizontally, and accommodating 
any pickup. 

5. A moulded rubber turntable mat for 
maximum traction, with concentric rings 
so placed as to engage all size records 
from 12" to 7" by their outer edge: 
Designed to facilitate easy removal of 
the record and to reduce dust pick up 
by a statically charged record. 


ORPHEUS Turntables are available from all Audio 
Specialists who have the interests of their customers at 
heart, who appreciate a quality product requiring the 
minimum of service, and which is accepted by profes¬ 
sional engineers as equipment of the highest standard. 


Australian National Distributors: S/mOff GtOy Pty . Ltd . 28 Elizabeth Street, Melbourne. Telephone 63-8166. 63-8211. 
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VALUE + 

THE BEST PRICE/PERFORMANCE 
RATIO IN OSCILLOSCOPES BY 



RONALD J.t PAYNE 

• V - V 



DARTRONIC 



ALL 
PRICES 
DO NOT INCLUD 
SALES TAX 


Y: D.C. — 15 Mc/s (3db), 23 Mc/s (6db) at 10 
M.V./C.M. P-P. D.C. — 2 Mc/s at 10 M.V./C.K/ 
P-P. 

X: D.C. — 2 Mc/s at 1.5 V/C.M. 

TIME BASE: 200 Nano Sec/C.M. - I Sec/C.M. i 
21 steps. Triggering: Auto, D.C., A.C. Slow, A.C 
fast, H.F., Line, Level. 

TUBE: 4” Flat face helical PDA Tube operatin 
» at 4 K.V. 

GENERAL: Beam position indicators calibratio 
sq wave, 5V, 20 Kc/s. 1% Stabilised suplie 
Model 417 has Y delay, F.25 /t Sei 

PRICES Model 415 £159/15/ 
I..., Nek. Model 417 £182/10/ 


Model 

415,417 


Y: D.C.—9Mc/s at 100 M.V/C.M. P-P. 

X: 2c/s - 400 Kc/s at 300 M.V/C.M. 

R.M.S. 

TIME BASE: .7 Sec/C.M. - .55 Sec/C.M. in 9 
Tube 3" flat face 3 W.P.I. operating at I K.V. 
GENERAL: Calibration sinewaye available. 

PRICE: £72. 10. 0 


Model 

381 


steps. 


Y: D.C. — 10 Mc/s, ± 100 M.V./C.M. P-P. 

D.C. — 2 Mc/s at 10 M.V./C.M. P-P. 

X: 5 C/s - 450 Kc/s. Trigger: Auto, A.C., TV Frame 
and Line, Level, External. 

TIME BASE: I /* Sec/C.M. — 0.5 Sec/C.M. in 18 steps. 
TUBE: 3" Flat face helical POA operating at 3.5 K.V. 

GENERAL: 50 C/s square wave, 

accuracy ± 1%. 

PRICE: £116. 0. 0. f.o.r. Melb. 


Model 

391 


FULL DETAILS WITH PLEASURE FROM 


RONALD J. T. PAYNE PTY. LTD. 

385 BRIDGE ROAD, RICHMOND, VICTORIA. TEL, 42-1416 

Radio, Television & Hobbies, May, 7 9< 


16 





























FIRST BRITISH SATELLITE 

As we go to press, the first British satellite, the S.5I, is about to be 
launched by a Delta rocket from Cape Canaveral. The project is a joint 
Anglo-American effort. The Delta rocket, telemetry, and satellite shell 
are American; the instrumentation is British. This article explains some of 
the objects and details of the satellite. 

'T'HE object of the experiment is to A. Device for measuring relative num- 
study the ionosphere and certain bers and temperatures of positive 
characteristics of cosmic rays. Because atomic particles, 
the earth and its atmosphere rotate in- B. Analysing device for detecting prim- 
side the orbit proposed for S.51, it will ary charged particles from outer 
be possible to sample all the ionosphere space. 

in a band some 400 miles thick above C. Probe for measuring concentration 
the minimum height, the band lying and temperature of electrons, 
between latitudes 55 deg. north and 55 D. Counter for determining intensity 
deg. south. of soft X-rays emitted by the sun’s 

In greater details the experiments are atmosphere, 
as follows: E. Device for telling the orientation 

1. Ion Electron Studies. of the satellite with respect to the 

l. Solar Radiation Studies. sun and satellite’s rate of spin. 

Both experiments designed by Dr R. F. Detector for measuring intensity of 

a p a rt i c ular 
wavelength of 
ultra-violet light 
emitted from the 
s u n’s atmos¬ 
phere. 

G. Langmuir-type 
probe for meas¬ 
uring concentra¬ 
tion of electrons 
in the high at¬ 
mosphere. 

H, I, J, K. Elec¬ 
tronic equipment 
used in conjunc¬ 
tion with some 
of the experi¬ 
ments. 

L. Solar paddles, 
studded with 
solar cells, for 
charging the sat¬ 
ellite’s batteries. 

M. T e 1 e m e t ry- 
transmitting and 
command signal 
receiving aerials. 

N. Inertia booms 
to stop satellite 
wobbling in its 
orbit. 

. F. Boyd, of the Department of Phys- O. Chemical clocks for controlling pow- 
s, University College, London. er supplies for one year. 

. Electron Density Experiment. P. Nickel-cadmium batteries; re-charg- 

Designed to gain information on the e d by the solar cells. 

>lar atmosphere and of inter-planetary The project is managed in Britain by 
is. Devised by Professor J. Sayers, of a © rou P led by Mr M. O. Robbins, on 
ie Department of Electron Physics of ! oan from the Ministry of Aviation, and 
,e University of Birmingham. 1S under the general direction of Aus- 

Cosmic Ray Experiment. tralian-bnrn Professor Sir Harrie Massey 

Devised by Professor H. Elliot of the F.R.S., Chairman of the British Nat- 
epartment of Physics, Imperial Col- 101la l Committee on Space Research, 
ge, London, to make measurements of 
e spectrum of energies of primary cos- 
ic rays. 

The measurements made by the satel- 
e are either transmitted directly to 
rth or recorded on magnetic tape and 
layed back to earth once in every 
rcuit on the command of one of the 
icking stations in England, Australia, 
ilkland Islands, South Africa, the Far 
ist and the Americas. The satellite is 
signed to send back information for 
tout one year. 

The accompanying diagram gives some 
ea of how the satellite will look in 
ace, how it functions, and how the 
rious measurements are made. The 
llowing is a key to the identification 
:ters on the digram: 
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Leader of the British S.5 7 satellite 
team is an Australian, Professor Sir 
Harry Massey. Sir Harry studied at 
Melbourne University and Trinity 
College, Cambridge. 


LARGEST STOCK OF 
TAPE-RECORDERS 
IN AUSTRALIA AT 



"THE FIRM YOU CAN TRUST" 
EVERY known make of 
recorder stocked, NEW and 
USED from £30 

GRUNDIG, TELEFUNKEN, 
NATIONAL, AWA, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA 

Battery and Mains Operated 
All fully guaranteed. 

DECKS: BSR, COLLARO 
TRUVOX, 2 and 4 TRACK 
COILS: For all above and R. 

TV & H. RECORDER 

A FEW OF OUR BARGAINS 


6RUNDI6 IK 819 . £85 

WEBCOR (NEW) . £60 

VOLMAR (C0LLAR0-DECK) . £65 

TELEFUNKEN 75 . £62) 


MANY MORE TO CHOOSE FROM 
Own large service department 

TRANSFORMERS 

(Audio, Power, Transistor, etc.) to 
your or any specifications. 

REWINDS 

All types Transformers and Coils. 

projegWowners 

Save £ r s—Avoid Trouble 

EXTEND the life of the picture tube, 
projector, globe, floodlight by eliminat¬ 
ing the fatal "switch-on surge" and 
"over voltage"—fit a 

"NOVA" SURGE SUPPRESSOR 


Size A—I50W.29/6 

Size B—200W to 300W.32/6 

Size C—500W.35/6 


When ordering by mail add 2/6 for 
registered postage. 

'NOVA' SPOTWELDER 

Glass—Insulation, highest efficiency, 
from l to 7.5KVA. 

WANTED URGENTLY! 

Good used Tape Recorders, 
Remember— 

• LARGEST SELECTION 
• UNBEATABLE PRICES 
• BEST VALUE 

“NOVA” 

We sell on terms and pay you cash. 

311 SUSSEX STREET. 
BM6138 (XY6721 after hours) 

Send self-addressed stamped envelope 
for details of our products. 


t 
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@MRo 


specialising in 

Tape Transcription Decks 

and Record Changers 


COLLARO 


STUDIO TAPE 
TRANSCR/PTOR 


• NEW DESIGN 

• SPACE FOR THIRD HEAD 

e FAST REWIND 

» PAUSE CONTROL 

• 3 SPEEDS —1%, 33/4, AND 
71/2 I.P.S. 

• DIGITAL COUNTER 

• 3 FULLY SCREENED 
MOTORS WITH HEAVY 
BALANCED FLYWHEEL 

• SPOOL CARRIER SET TO 
ACCOMMODATE spools 
UP TO 7" DIAM. OR 53/ 4 " 
SPOOLS MAXIMUM 


OLLEL 


A real achievement in stereo crystal cartridges 

Piezoelectric cartridges have an advantage over other cart¬ 
ridges as they create a sufficient output voltage to feed a 
low-frequency circuit without additional amplification. Collel 
ceramic cartridges (SCI) use Lead Zirconate elements suitable 
for all climatic conditions. 

Collel crystal cartridges (SKI) use wafers of Rochelle Salt 
which have particularly high piezoelectric effect. 

TRANSMISSION 

Collel carefully balance the two sides of the system without 
mutual interference, giving wide-frequency range and high 
compliance. Construction of the SCI and SKI utilised the 
latest knowledge and experience of stereo transmission 
techniques. 


FREQUENCY RESPONSE CURVE 




SKI CRYSTAL » 


•0 000 70 OK 


Available from all leading wholesalers or Sole Australian Distributors: 


ELECTRONIC INDUSTRIES 

IMPORTS 

PTY 

. LTD. 

VIC 

NSW. 

S.A. 

Q'lAND 


W.A. 

139 143 Bouvene St. 

121 Crown St. 

90 Grote St. 

376 Ann St. 

68, 

a Railway Pde. 

Carlton 

Sydney 

Adelaide 

Brisbane 


West Perth 

Telephone FJ 4161 

Telephone. FL 5041 

Telephone: LA 5295-6-7.8 Telephone: 2-6462 

Tele 

phone: 28 3111 


V O 


D/iWi'a Toloi/fCIAI 


fL Hnhhivs Mov 7 5 














































































































Technical 
Review 


Fig. 7 is a side 
view of the ban¬ 
ana tube showing 
how the electron 
beam is bent and 
caused to mive 
along the phos¬ 
phor strip. Fig. 
2 shows the strip 
in detail and the 
path of the spot. 


PHOSPHO^STRIPES 




y 1 


POLEPIECES 
OVER 8 UNDER 


5-C 

rv_ 


7-v 


. 


HORIZONTAL 

SCAN COIL ELECTRON BEAM TRAJECTORIES 


BOWING MAGNET 



Fig. 2 


HO RIZONTAL S CAN 

I RE D PHCgPH^ 
GREEN PHOSPHOR 
BLUE PHOSPHOR 
WIDTH OF PICTURE 


BANANA'' TUBE-RADICAL DESIGN FOR COLOUR TV 

None of the colour television display devices so far developed is without disadvantages and 
only one, the shadow mask tube, has achieved any significant commercial use. Research for 
a better device continues, and one outcome of this is the "banana tube" system. 

A NEW type of colour TV tube has 
* been developed by scientists of the 
British Mullard Co. in co-operation with 
)utch Philips. It combines a number 
f features that have been used in widely 
ifferent types of TV display devices. 

Although cylindrical instead of flat, it 
as the gun mounted parallel with the 
face” of the tube (if this tube can be 
aid to have a face) and bends! the beam 
} strike the phosphor at the desired 
oint. It uses the “virtual image” prin- 
iple introduced in the Philco battery TV 
Radio-Electronics, August, I960). It 
oes far back historically in two impor- 
mt details—it uses mechanical scanning 
l the vertical sweep and it uses optical 
;nses, which go back to the TV sets 
f the early 30s. 

The new tube is called the “banana,” 
artly to follow the tradition of the 
hilco “apple” and partly because of its 
lape. The gun is mounted at one end 
id. a special yoke or “bowing magnet” 

-oduces the horizontal sweep (Fig. 1). 
he screen is a narrow strip i-inch wide 
id 16 inches long; composed of three 
flour stripes, as shown in Fig. 2. The 
jam is wobbled, up and down, as in the 
awrence tube, for the desired colour. 

From here, the action is different from 
at of any previous colour tube. The 
:vice becomes a special kind of projec- 
in tube. Light from the phosphors 
-ikes a rodlike cylindrical lens mounted 
i a drum which runs the length of the 
be and is projected against a mirror. 

This is shaped to correct picture dis- 
rtion caused by the screen and lens 
stem, and to produce a virtual image 
at appears to be some distance behind 
3 mirror, and therefore larger (Fig. 3). 
le tube is lightproof except for the 
lindrical lenses. Thus the projection 
not diluted by other light on the 
rror, as would be the case if the beam 
:re projected on a light screen. 

Three lenses are used. When the first 
iches the bottom of the screen the 
;ond starts to scan from the top. The 
ises are mounted on a drum that en- 
cles the tube and turns at about 1,000 
.m. for the standard British 50 fields 
: second. The drum is governed by a 
ptrol not unlike the afc in ordinary 
T sync systems. 

The tube uses quite a lot of power— 
mA at 25 kV. That is the reason for 
: heat-dissipating fins shown in Fig. 3. 
ightness of 40 foot-lamberts is 
imed. 

The research team that developed the 


tube is careful to point out that it is 
still a long way from commercialisation, 
and that work will still have to be done 
on it before it can be determined 
whether it will be a serious rival of 
other colour TV tubes. 

However, a demonstration was given 
recently at the Institute of Electrical 
Engineers (Great Britain), at which 
N.T.S.C. type signals provided by the 
B.B.C. were displayed on two experi¬ 
mental receivers. These gave acceptable 


VIRTUAL-IMAGE PLANE 


results when the video processing appro¬ 
priate to the type of display was used. 
Advantages particularly noted were the 
very high brightness and the freedom 
from adverse effects from quite high 
ambient light levels. 

It is not yet known whether this 
scheme can be developed to a point of 
commercial acceptance, but, at least, it 
is an interesting approach to a very 
tricky problem. (From “Radio-Elec¬ 
tronics” and “Wireless World*”) 



PHOSPHOR STRIPES 


Fig. 3 


DRUM ROTATION 
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A simplified illustration of the complete banana tube system. The viewer 
sees a virtual image of the picture , via a mirror , built up by the tube and 
rotating lenses. Speed of rotation is controlled by the frame synchonising 

pulses. 
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dSk TELEPHONES PTY. LTD. 


A member of the Clyde Industries Group of Companies 

86 Holdsworth Street, WOOLLAHRA, N.S.W. • 32.3311 
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THE "MICROCITE'' FILE- 


TECHNICAL REVIEW 


A UNIQUE AID TO DOCUMENT RESEARCH 


The problem of providing scientists, engineers and others with access to 
the vast and ever growing store of technical documents is a very serious 
one. Unless highly efficient indexing systems can be developed, much 
valuable information must be wasted, simply because the man who needs 
it has no means of finding it, or even knowing it exists. 


COPYING FACILITY 

As he proceeds, the searcher can ob- 


The operator places selected peek-a-boo 
cards on an illuminated area of the 
machine and manipulates two control 
wheels to position a set of cursors on 
e^ch illuminated — that is, unobscured 
— hole in turn. 

Turning the control wheels causes 

T HE U.S. National Bureau of Stand- that remain unobscured by any of the rotation and translation of the drum 
ards has recently developed an elec- selected cards. More complex logical carrying the film matrix, so that as the 
tro-mechanical searching device that has operations can also be performed. cursor is set on each hole, a full-size 
significant advantages for information i„ the ordinary use of the peek-a-boo ™!!f c e n °h; 

•etrieval in large collections of docu- system, the position of the hole is inter- abst . ra ct corresponding to that hole is 
nents. Developed by Joshua Stern, the pre ted as a documental serial number P r °J e £ ted on a screen in front of the 
nachine is based on the “microcite” con- by means of a co-ordinate grid printed searcller - 
;ept and employs a special punched card upon the card or upon a transparent 
echnique known as “peek-a-boo.” The overlay. The searcher is directed by 

iimplicity of the design, together with these serial numbers to a file (serial list) ., 4W , WWW , «. i4W tfVHlvuw vv/ _ 

various automatic features, makes pos- 0 f citations and abstracts of the docu- tain a copy of any of the abstracts he 
•ible decentralised search facilities so that naents sought or to a file of the docu- desires bv moving a lever to record the 
he enquiring researcher may perform the men ts themselves. desired image on a roll of photosensi- 

=earch himselt. . The microcite concept eliminates this tive paper. Alternatively, he may note 

The improved microcite machine was latter step by immediately providing the the serial numbers of the documents or 
level oped, under the sponsorship of the searcher with a microfilm image of the may cause the serial numbers to be tran- 
Department of Defence, to aid the citation and abstract. Instead of read- scribed into punched tape or printed on 
bureau’s instrument reference service in j n g serial numbers, the searcher views paper tape. 

naking information on instruments and directly at each hole position a descrip- The electrically coded serial-number 
:ontrol systems more readily available t ion of a document emerging from the output that will be available for this 
o Government and industry. search. transcription could also be fed into a 

RETRIEVAL PROBLEM * n a P re li m i nar Y model, microimages document-storage machine — such as are 

. . of citations and abstracts were repro- expected to become available in the near 

The problem of effective retrieval of duced on a film overlay and read at the future — which would provide copies of 
scientific an< 3 . technological information holes with the aid of a microscope. Such complete documents in response to serial- 
las increased in importance and in diffi- a procedure demonstrated the effective- number input. 

J® c r u I: ness of the microcite principle but would The immediate availability of the re- 
l nf L d w be relative 'y inefficient for large collec- suits is a powerful aid to the searcher 

development of complex machines that tions . in allowing him to guide the search 

2S2&'\hf The new microcite is a tool that could effectively. He can rlpidly detect and 

leered f form^ ocuments soug 1 m a search millions of documents. In its adjust for such contingencies as misin- 
e ^_ ea ; ’ particular application, it has been de- terpretation of index terms by indexer 

The high cost of such machines re- signed for sets of 18,000-document peek- and searcher, unanticipated interference 
luires that their operation be centralised a -boo cards with corresponding abstracts from information of whose existence he 
mdmmbits direct contact of the enquirer f or eac h set carried in a 15-inch-square was unaware, misconceptions about the 
vith the search in progress. The ele- area 0 f a sheet of photographic film — volume of relevant information in the 
nent of feedback, which can contribute t he matrix. collection, and even modification of his 

^ fectlven ^ ss a search > ls j n operation, the film matrix appro- interests as he acquires more and more 
1 S^n^Jfn C n ° rPOrate m SUCh ^ priate to the pe’ek-a-boo set being search- information. 


ralised operation. 

The importance of feedback in the 
earch process is illustrated by the 
amiliar game of “twenty questions.” A 
ew ' moments consideration makes it 
lear that the great effectiveness of 
wenty questions in pinpointing informa- 
ion stems principally from the fact that 
ach question is phrased after the answer 
o the previous question has been pro- 
ided. 

This same advantage in inherent in 
he microcite machine. Here the re- 
earcher is at all time in control of the 
earch process and is immediately in- 
ormed of the nature of the information 
eing discovered. 

A brief description of the peek-a-boo 
nd microcite concept should aid in 
nderstanding the present development. 

The peek-a-boo technique uses 
punched cards, one card being pro¬ 
vided for every descriptive word in 
every title in the index. The positions 
of holes in the card identify documents 
which use that word anywhere in 
their title. 

One search technique often referred to 
s the logical product is performed by 
uperimposing the appropriate peek-a-boo 
ards and noting the positions of holes 


ed is selected and mounted on a drum. (“N.B.S, Technical News Bulletin.”) 



Operator places selected peek-a-boo cards on the illuminated easel and 
manipulates two control wheels (either side of easel). These,, operating through 
simple cable linkage, (1) position two cursors so that their point of intersection 
falls over each illuminated hole in turn, and (2) rotate and translate the drum 
that carries the appropriate 7 8,000 microimage film matrix. 
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the very latesl 
200 Mc/s 
low noise 
amplifier 
transistor 


Another Milliard Alloy Diffusion Development 


MULLARD advancement since introducing 
the 'alloy diffusion' method of transistor 
manufacture has resulted in the perfection 
of another important new germanium junc¬ 
tion VHF transistor — the AFZI2. 

The noise level at 200 Mc/s is low, and the 
AFZI2 can be safely recommended for 
'front end' service in VHF communications 
equipment. At 200 Mc/s, the noise figure in 
the power-gain-matched condition is typically 
6dB — whilst the power gain in common 
emitter at this frequency is greater than 
lOdB. 

Milliard 

L ^" 1 


The AFZI2 is mainly intended for narrow 
band applications at 200 Mc/s but the stability 
of its frequency conscious characteristics 
allows it to be used in a wide variety of video 
and other broad-band high frequency 
applications such as telecommunications 
relay repeaters, and radar intermediate 
frequency amplifiers. 

As such, the AFZI2 is of prime importance 
to all manufacturers of VHF communications 
equipment. For here is a thoroughly practical 
and efficient transistor suitable for amplifier 
application up to 200 Mc/s. 

This information can only give you a brief 
indication of the general usefulness of fhe 
AFZI2. Subscribers to the Mullard Technical 
Handbook Service will receive their data 
sheets on the AFZI2 in the normal manner. 


MULLARD-AUSTRAL!A PTY. LTD., 35-43 CLARENCE STREET, SYDNEY, 29 2006 AND 
123-129 VICTORIA PARADE, COLLINGWOOD, N.5, VICTORIA 41 6644 
ASSOCIATED WITH MULLARD LIMITED, LONDON 
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TECHNICAL REVIEW 


RELAY SATELLITES 
FOR GLOBAL COMMUNICATION AND TV SYSTEMS 


At the present time, the shortage of world wide 
telegraph and telephone circuits is approaching an 
acute stage. New undersea cables and better radio 
techniques are only a partial solution, while some 
form of long distance TV relays must still be found. 
Relay satellites may well provide the answer if the 
many technical problems can be solved, and this 
article gives some details of the first satellites to be 
launched. 

T HIS year Great Britain and other European countries are 
to co-operate in trans-Atlantic communication experi¬ 
ments via space satellites. The purpose of these experi¬ 
ments is to demonstrate East-West two-way telephonic, tele¬ 
vision and telegraphic links and in the case of one satellite 
i U.S.-Brazil link is also to be tried. 

There are several reasons for this new state of affairs, 
rhe major ones are: Full-scale global testing is now a 
easible proposition; the need to supplement as soon as pos- 
iible cable and surface radio links; military requirements 
or NATO countries. 

Unfortunately, early Estimates and predictions concern- 
ng this project have tended to obscure the whole subject in 
t cloud of commercial speculation; It was even predicted 
hat the scheme would become a multi-thousand million 
lollar business in 20 years. Against that, the last twelve 
nonths has seen the estimates for such revenue whittled 
I own considerably. 

In fact, the enormous initial cost of setting up a com- 
nercially sound system precludes any profits being reaped 
or many years and even more time before such profits 
ould be passed on to customers in the form of reduced 
ariffs. This year is, by all realistic estimates, only the 
tarting place in time for an exciting new technology which 
lay in the next generation become a commercial enterprise, 
s forecast in November, 1960, by Major-Gen. de M. 
'huillier. 

DBJECTIVES 

A short time ago the G.P.O., the experimenting auth- 
rity in the U.K., reiterated its objectives resulting from a 
:udy made in liaison with the Ministry of Aviation. 

These objectives are: 

(a) A 24-hour service for telephony and 'telegraphy 
should be available between all ground stations. 

(b) Global coverage to be provided in association with 
present surface and radio links. 

(c) Provision for a television channel and 1,000 tele¬ 
phone channels. 

(d) Not more than two satellite links in tandem should 
be necessary between any of 20 or 30 ground sta¬ 
tions. 

There are several types of satellites and satellite orbits 
hich could satisfy these objectives but in any case one can 
izard a guess that ten or more would be required to be in 
Dsition to give adequate cover. 

The position with regards to European participation 
is year is that active repeaters Relay and Telstar and an 
:ho-type balloon are to be launched. Ground stations are 
;ing constructed at Goonhilly Downs near Lizard, Corn- 
all (see picture page 25) and at Lannion in Brittany. West 
erman co-operation has been promised and probably Italy 
ill join in. 

At Goonhilly Downs an 85-foot steerable aerial is being 
nstructed and an STC transmitter of 10 kW power is to 
: installed, working in the 2 kMc’s band. Punched tape 
structions will be converted by a National-Elliott 803 com- 
iter to produce information for steering the aerial. The 
oonhilly project is stated by the G.P.O. to cost about 
'50,000. At Lannion, French and American experts are 
-operating to provide a 60-foot horn paraboloid, similar 
those used by the Bell Telephone Laboratories in the 
.S. and G.E.C. in Britain. 

Both Telstar and Relay will be launched into an orbit 
th a maximum height of about 3,000 miles an an angle 
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✓ TELEMETRY ANTENNAS 


BATTERIES - 


SOLAR CELLS- 
TWT POWER SUPPLY - 
ATTITUDE COIL*' 1 
TWT- 


RECEIVER A TWT EXCITER 



- TWT POWER SUPPLY 

-RADIATION EFFECTS 
-RECEIVER EXCITER 


-DECODER 
-RECEIVER A 
SUB CARRIER DEMOD 


-RADIATION SENSORS 


WIDE BAND ANTENNA 


Cut-away diagram of Relay , the RCA communications 
satellite, due to be launched this year. Power will be de¬ 
rived from solar cells and stored in nickel-cadmium bat¬ 
teries and the system could function for up to 10 years. 

of 50 deg. with the equator so that they will be “visible” 
in Europe. 

It is expected that two of each type will be orbited, 
the schedule for Telstar being March and October and for 
Relay, August and November. Relay is being manufactured 
by R.C.A. and its weight is about 100 pounds. Ground to 
satellite frequency is at 2 kMc/s, signals being received and 
amplified at 4 kMc/s by a 2-5 watt travelling-wave tube. The 
information band-width is 4.5 Mc/s. 

Telstar (formerly known as TSX) is a Bell Telephone 
Laboratories project. Its weight is 1251b. Ground to satel¬ 
lite frequency is 6.39 kMc/s which is amplified by a 3 watt 
TWT and transmitted to ground at 4.08 kMc/s. The inform¬ 
ation bandwidth is to be about 8 Mc/s. Power for both 
satellites will be derived from solar cells associated with 
NiCd batteries. Telstar is spherical in shape and has solar 
cells all over its surface whilst Relay is roughly cylindrical 
with solar cells round the side. 

In an earlier Bell model of Telstar the antennas were 
in two rows around the equator of the machine, but latest 
versions have only one row. 

The R.C.A. Relay has a stalk protruding from one end, 
to which is attached a slotted aerial array. It should be 
noted that in the Telstar project a much higher frequency 
for communications will be used than for Relay. 

—(“Electronics Weekly.”) 


SALT WATER OPERATED BATTERY 

I N a recent edition of the “New Ideas” program, 
broadcast weekly in the B.B.C. General Overseas 
Service, Michael Jacobson reported on a new type of 
distress beacon which has been chosen for the British 
Lifeboat Service, It' can operate continuously for twenty 
hours, yet weighs only 1.8 ounces. A larger type designed 
for life-rafts, weighs 7 ounces and provides 42 hours’ 
continuous light, or, if disconnected during daylight 
hours, can be used for three nights in succession. 

The secret of the device, Jacobson explained, was 
that it worked only when needed, through the action of 
seawater on chemicals in the battery. It could be stored 
indefinitely without deterioration, could work in a wide 
range of temperatures, was very light, and was packed 
in a shockproof plastic case which prevented it being put 
out of action by the buffeting of the waves. 
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If . the iron you are about to buy can save 
you time. Does it heat in seconds? 


SCOPE 


does 


If it can be used to solder direct to a 
chassis. 


SCOPE can 


3 

4 

5 


If it has world-wide acclaim backed up 
by more than ten years’ service 


If it is useful as a general-purpose iron 
as well as for intricate work. 

If it will give you oeace of mind regarding 
its safety while you (or your children) 
are using it. 


SCOPE has 
SCOPE Vs” 
SCOPE will 



If it will utimately cost you much more in 
repairs than the few shillings you initially 
save. 


SCOPE won't 



You have the personal satisfaction 
that comes when you own the best. 


SCOPE is available 
in 2 models — Stan¬ 
dard or Deluxe—in 
reusable Pouch Pack. 


Make sure you get c 
genuine National-Scopt 
Transformer. The ful 
guarantee only applies wher 
the iron is used with thi< 
transformer. 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 


Australian and Overseas Agents 

WM. J. McLELLAN & CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-0111 


Victoria 

AUSTRALASIAN ENGINEERING EQUIPMENT 
CO. PTY. LTD. 

202 Bell Street, Preston. 44-0491 


TASMANIA: W. P. MARTIN PTY. LTD. WESTERN AUSTRALIA: I. W. HOLMAN & CO. 

188 Collins Street. Hobart 249 James Street. Perth 

SOUTH AUSTRALIA: B L. ANDREW & CO. LTD. QUEENSLAND: K. H. DORE & SONS 

102 Gilles Street. Adelaide 505-507 Boundary Street, Brisbane 


NEW ZEALAND: H. W. CLARKE (N.7.) LIMITED 
42 46 Cable Street. Wellington, C.3 

H. W. CLARKE <N.Z.) LIMITED 

10 Teed Street. New Market. Auckland. S.E.l 
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’ILLS FOR PROTECTION 

)EOPLE may one day be able to pro¬ 
tect themselves against nuclear radi- 
ion by swallowing pills, according to 
New Zealand scientist. 

The scientist, Dr J. E. Packer, of the 
stitute of Nuclear Sciences at Grace- 
Id, New Zealand, points out that cer- 
n compounds are known to give some 
otection to living organisms against 
3 effects of radiation—and these com- 
unds may eventually form the basis 
anti-nuclear pills for human consump- 
n. 

The difficulty is that nobody yet fully 
derstands why the anti-radiation com- 
iunds act as they do, and Dr Packer 
trying to elucidate some of the re- 
dons involved and the conditions 
lich favour them. 

The hope is that, once the process is 
;ar, it may be possible to develop 
isfactory protective drugs for human 
ings. Research to the same end, but 
different lines, is thought to be go- 
> on in the United States, Russia and 
ewhere. 

Up to now. Dr Packer has concen- 
ited on the behaviour under irradiation 
sulphuretted hydrogen, because the 
Iphydryl group it contains is also a 
rt of many organic substances known 
give radiation protection. Using the 
: ormation gained, the reactions of 
are complicated substances of a similar 
id are now to be examined. The in- 
lsive radiation used in the experiments 
a cobalt-60 source. 

INSULATING MATERIAL 

v LEADING Italian firm has report- 
I- ed the development of a tough, flex- 
e, electrical insulating material which, 
says, can withstand both high tempe- 
lures and exceptionally corrosive 
emicals. 

It is claimed to be suitable for cover- 
l high voltage cables and for use in 
ictrical appliances used in factories and 
jrkshops where rough treatment is to 
expected. 

Montecatini, 18 Via Filippo Turati, 
ilan, Italy. 

UNUSUAL GENERATOR 

. NEW direct current generator uses 
x a liquid metal current collecting sys 
n instead of commutator and brushes. 

The generator is intended for alumi- 
jm refining or chlorine production 
lich require large currents at low volt- 
e. A typical installation provides 
0,000 amperes at 70 volts. Higher 
ltages are obtained by connecting 
aerators in series. 

The direct current is obtained by rotat- 
; a metal drum in a fixed magneic 
Id. Since the drum always cuts the 
ignetic lines of force in the same direc- 
n, the output is direct current. 

Development of generators of this type 
the past has been hampered by the 
oblem of collecting large amounts of 
rrent at the high speeds needed to give 
sful voltages. The problem is solved 
the new generator, it is claimed, by 
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passing the drum through a bath of 
melted potassium and socjium. 

Large Generator Dept., General Elec¬ 
tric Co., 1 River Road, Schenectady 5, 
N.Y., U.S.A. 

PAINLESS INJECTIONS 

I ^ROM the patient’s point of view one 
of the disadvantages of modern 
medicine is the increasing number of 
injections that it involves. Much interest 
has therefore been aroused by the news 
of an instrument known as the ‘Dermo- 
Jet” which makes possible injection with¬ 
out a needle and without pain. 

It consists of a removable transparent 
reservoir which is filled with sufficient of 
the liquid to be injected fo r around 50 
injections. This reservoir is connected to 
a small cylinder where pressure is built 
up by means of a piston operated by 
lowering the lever. 

By simply pressing a button the liquid 
is then forced through a capillary orifice 
at such speed that it can pierce the skin 
if the instrument is held a few milli¬ 
metres away from the skin. 

It is claimed that the “Dermo-Jet” is 
satisfactory for mass vaccination or for 
inducing local anaesthesia in the skin. 
This last use is particularly helpful for 
minor surgical procedures, such as stitch¬ 
ing a wound or removing a cyst, and 
also for dentistry. One of its more obvi¬ 
ous uses is in children, in whom the fear 
of a needle can be quite considerable. 

Schuco International London Ltd., 46 
Ravensdale Avenue, London, N.12. 


FLEXIBLE INSULATOR 

A HEAT insulating material which is 
x claimed to function at high temper- 
tures (up to 1,000 degrees Centigrade) as 
well as cork does at ordinary tempera¬ 
tures and yet is both flexible and strong 
has recently been announced by a 
French organisation. 

The material, which can be wound 
round pipes or shaped to fit refrigerating 
vessels, is made by packing together a 
number of thin aluminium or nickel 
sheets that have been covered on both 
sides with a fairly thick and continuous 
layer of oxide. The aluminium insulation 
is said to be particularly suitable for 
use in nuclear engineering. 

Commisariat a PEnergie Atomique, 69 
rue de Varenne, Paris 7e. France. 

BATTERY SEPARATORS 

ICRO-POROUS membrances, used 
as separators in accumulators, can 
now be made from a new material from 
Sweden which employs maize starch as 
a pore-forming substance. 

The material is made by pressing to¬ 
gether a plastic powder such as poly¬ 
vinyl chloride, into which the starch 
and a suitable solvent have been pre¬ 
viously mixed. The solvent dissolves 
the powder, making a doughy mass, 
which is then pressed and treated with 
acids to transform the starch into sugar. 
This is then leached out by water, 
leaving behind the porous material. 

Svenska Ackumulator AB., Jungner, 
Stockholm 14, Sweden. 



"AIMING" AT TRANSATLANTIC TV 



Transatlantic TV, long dreamed of by engineers on both sides of the Atlantic, 
will move a step nearer reality this year as a joint British-American pro¬ 
gram gets under way. This 85ft steerable aerial is being erected in Corn¬ 
wall, England, as part of the British contribution to the plan. It will be aimed 
at a relay satellite to be launched by the US National Aeronautics and 
Space Administration, and which is designed to handle telegraph, telephone, 
and television signals. The aerial was designed by Mr H. C. Husband, 
designer of the famous Jodrell Bank radio telescope . 
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SPECIFICATION FOR M6 

(Illustrated) 

FREQUENCY RESPONSE: 40 to 20,000 CPS 
at ips, 40 to 14,000 CPS at 3J ips. TAPE 
SPEEDS: 15, .7.5 or 3| ips. SIGNAL TO 
NOISE RATIO: Better than — 45dB. WOW 
AND FLUTTER : .07% RMS at 7.5 ips. TRACK 
SELECTOR CONTROL: Precision Indexed 
Head switching provides the following "inline" 
facilities — Tracks 1 -3 or 2-4 Monaural and either 
2 or 4 Track Stereo Record and Replay. MOTOR 
AND DRIVE: Balanced hysteresis synchron¬ 
ous motor, belt coupled to speed stabilized 
flywheel/capstan tape drive. AMPLIFIERS 
AND EQUALISATION: Up to 6 watts per 
channel at low distortion with record and replay 
equalisation to Broadcast (NAB) Standards. 
CHANNEL SEPARATION: Better than 80dB 
at 1,000 CPS. INPUTS AND OUTPUTS: 
Low level, high impedance microphone input; 
high level line input; high impedance head 
output, 8/16 ohm amplifier output. INDEX 
COUNTER: Accurate, three digit type. REEL 
SIZE: 7" maximum (up to 2,400 ft. of tape). 
DIMENSIONS AND WEIGHT: 14"x20f'x 
8r, 47 lbs. INTERLOCKING CONTROLS: 
Prevent accidental erasure of recorded tapes; 
instantaneous start and split second accelera¬ 
tion OPERATING POSITION: Vertical or 
Horizontal. MICROPHONES: Top quality 
dynamic finished brushed chrome and black. 


BUILT TO 
BROADCASTING 
STANDARDS 


r 


KAI 


The AKAI Model 69 is now used 
in radio stations in all States! 


PRECISION DESIGN 

Creates precision sound 


Fidelity of sound is attainable only through 
planned refinement in each of an instrument's 
working parts. This PRECISION FEATURE 
— above all else —singles out the AKAI as 
a superlative recording and playback system. 
Professional facilities for recording excellence 
provided by the AKAI include Calibrated 
V.U. Meter, Editing Pause Lever, Synchronous 
Motor for constant tape speed, simple wrap¬ 
around tape threading, three-digit index 
tape counter and new exclusive full fidelity 
(40-20,000 cycle) magnetic heads. 

Check and compare these features with any 
other recorder and AKAI will be your choice. 

Australian National Distributors: 

MAGNECORD INTERNATIONAL PTY. LTD. 

158 CLARENCE STREET, SYDNEY, N.S.W. 

PHONE: 29-5127 

Interstate Trade enquiries to: 

VICTORIA: V. Brull Pty. Ltd., 

Box 7, North Balwyn.WL 4654 
SOUTH AUST: Neil Muller Ltd., 

Box 35, Unley, 71-1162 
QUEENSLAND: John Morris, 

Box 1608V, Brisbane. 2-3867 
WEST AUST: Barrymore & Co. Pty. Ltd., 
Box M 974, Perth, 8-4492 


AKAI MODEL 69 

Monaural professional 
model for radio station 
and amateur uses of high 
standard. 

Price: £153.17.6 


Now available — 
Akai endless loop 
cassette. Invaluable 
where automatic 
repetition of record¬ 
ed material is re¬ 
quired. 


B851 
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BRICKS CHANGE 
COLOUR 

) RICKS and slabs made from glass 
* and strips of other materials hav- 
g different light transmitting properties 
ve recently been developed by a French 
ncern. 

When built up into a wall the bricks 
sorb and bend the sun’s rays to pro- 
ice a changing colour pattern. Dur- 
g the early morning, for example, 
llow, orange and red colours permeate 
rough the wall, but towards noon, as 
j sun gets higher, a cool shaded effect 
produced. In the evening the sun’s 
/s strike the bricks at an acute angle 
ain but this time in the opposite direc- 
n from that of the morning; purple, 
ie and green colours are then pro- 
ced. 

Cie. de Saint-Gobain, 62 Blvd., Victor 
igo, Neuilly-sur-Seine, France. 


READY-MIX RESIN 

v READY-MIXED epoxy resin with 

* an indefinite “pot life” has been de- 
oped by an American manufacturer. 
e epoxies usually have to be mixed 

the job and used quickly since the 
rdener begins to work on the plastic 
once. 

The new ready-mix has what the com- 
ny calls a ’’molecular sieve” to keep 
;in and hardener from contact. The 
eve” is a fine powder which absorbs 
d holds the hardener. The treated 
wder and resin can thus be mixed and 
splied in the same tin. 

To use, heat or moisture is applied 
drive the hardener out of the powder 
rticles. The mixture is then stirred 

* a few minutes to make contact be- 
een hardener and resin and the epoxy 
ready for use. 

Linde Division, Union Carbide Cor- 
ration, 270 Park Avenue, New York 
, N.Y., U.S.A. 

HIGH STRENGTH 
CONCRETE 


"'WO new types of concrete are avail¬ 
able on the American market for 
me repairs. One has a high adhesion 
lich keeps it from pulling loose from 
isting concrete. The other is extra hard 
d intended for repairing broken 
rners and steps. 

The high-adhesion type is an ordinary 
nent-sand mixture which uses liquid 
ex instead of water. The latex gives a 
nd of up to 8001b per square inch 
th existing concrete, it is stated. 

The other is a mixture of epoxy resin 
th sand instead of cement. This is 
d to be twice as strong as ordinary 
ncrete and can be used as flooring 
thicknesses of only £in. 

General Mills Company, 9200 Way- 
:e Blvd., Minneapolis 26, Minnesota, 
S.A. 

CLEANING SOLVENTS 

EQUIPMENT designed and developed 
J by a French organisation could pos- 
ly cut the cost of dry cleaning oper- 
ons because, it is claimed, more than 
} usual amount of organic cleaning 
vent can be recovered and tall effluent 
imneys do not have to be built. At- 
>spheric pollution is also less. 

After the clothes have been treated 
th a solvent, and after the bulk of it 
s been removed by pressure or centri¬ 
cal force, the last 5 to 10 per cent 
not blown into the atmosphere; instead 
is removed by passing air through the 
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clothes and then passing this solvent- 
saturated air through porous carbon. The 
solvent vapour is absorbed by the carbon 
and is removed from this by passing 
steam through it. 

Subsequently, the steam is condensed 
to water and the liquid solvent settles 
at the bottom of the tank from whence 
it is collected and recirculated. 

Soc. Nouvelle Pica, 60 Rue Saussure, 
Paris 17e, France. 

ALUMINIUM COATING 

A JAPANESE concern claims to have 
^ * perfected a method of coating fer¬ 
rous articles with aluminium which, 
though very rapid, nevertheless produces 
an outer layer that is free from minute 
pinholes, blisters and discolouration. 

The articles are first coated with a 
special, inexpensive chemical solution 
and then heated for a few seconds in an 
oven. 

They are then transferred to another 
oven that operates at a higher tempera¬ 
ture and which contains hydrogen. Hav¬ 
ing been held in this second oven for a 
few minutes they are then dipped into a 
bath of molten aluminium for a maxi¬ 
mum of 15 seconds. 

Yawata Iron and Steel Company, 1 
1-Chome, Marunouchi, Chiyoda-ku. 
Tokyo, Japan. 


COURTAULDS NEW 
TEXTILE FIBRE 

A NEW textile fibre announced by 
Courtaulds is understood to be a 
semi-acrylic material somewhat similar 
to the “Verel” fibre made by Eastman 
Kodak in the United States. Verel con¬ 
tains between 35 and 85 per cent acrylo¬ 
nitrile. 

What the “semi” means is not known, 
but it is taken to indicate that the basic 
acrylic material has been blended or 
copolymerised with, for instance, poly¬ 
vinyl chloride. 

Tests have been conducted elsewhere 
in the textile industry for some time 
with newly available fine denier poly¬ 
vinyl chloride textile fibre as an in¬ 
gredient, with wool, of a flame-proof 
cloth. In a flame, this blend shrinks 
awav from the flame and does not drip 
or flare up. 

The more difficult part, however, is to 
impart a good “hand” to cloths of this 
type and this the company claims to 
have achieved. 


PROCESS FOR STEEL 

A PROCESS for removing the brittle 
outer layer of nitrided steel after 
hardening has been introduced by an 
American firm. 

This “white layer” is usually ground 
off after the steel is treated, but because 
it is so brittle, the grinding wheel is 
likely to chip off large pieces, leaving 
the surface cracked. 

In the American system, the steel is 
nitrided by being heated in an ammonia 
atmosphere in the usual way. Then it 
is coated with an impervious, heat- 
resistant covering and heated again. 
Under the coating, the nitrogen in the 
outer layer diffuses deeper into the steel, 
giving it a thicker case. 

Coverings used may be electroplated 
copper or bronze or a tin-based paint. 
Any of these will prevent loss of nitro¬ 
gen which would soften the steel if it 
was treated further, it is stated. 

National Broach and Machine Com¬ 
pany, 5600 St. Jean Avenue, Detroit 
13, Michigan, U.S.A. 


/3DCOLIA 

SOLDERING 

INSTRUMENTS 

SAFETY APPROVED IN 
ALL STATES 

NO TRANSFORMER REQUIRED 

Models For oil volt ranges 
6/7V to 230/250V. 

Now made in Australia 



ILLUSTRATED L64 3/76” Bit Model 


operating in protective Shield — 

Complete with accessories—L700 
Constant temperature performance 
for sound and durable joints. 
Specialised tools for Radio and 
Electronics Equipment. 

Further information from 

ADCOLA PRODUCTS 

PTY. LTD. 

420 ST. KILDA ROAD, 
MELBOURNE. S.C.2. BM2441. 
Distributors for N.S.W.: 

JACOBY, MITCHELL & CO. FTY. LTD., 
469-475 Kent St., Sydney. Tel.: 61-8411. 
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4' COMPLEX 


.REVERB, 
I GAIN 


[4' FLUTE] 
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had it meant installing a completely i 
set of oscillators, along with extra key 
facilities, power supply and so on. Oct; 
coupling was considered—but not 
long—because there seemed to be 
easy way of achieving it, while the < 
result would have been less acceptal 
anyway. 

Fortunately, however, examination 
the circuit and of the generator cha 
itself revealed that a system of frequei 


Completing your * Stromberg - Paymaster 



In the last major constructional article in this present series, we describe 
the addition to the basic organ of fwo 4ft voices—a relatively pure 
"Flute" and a ' Principal" of highly complex waveform. Another interest¬ 
ing addition is a knee-operated switch which provides an instantaneous 
change from the preset "Full Organ" format to selectable tone colors 

Neville Williams 

A S explained in earlier articles, the fortunately, it is a simple matter to 
basic organ provides only 8ft tones, derive two quite distinct waveforms, one 
including a relatively sinoidal “Flute” fairly pure, the other highly complex, 
and a number of other suitably named The practical value of these two voices 


tone colours derived by formant filters 
from the oscillator “complex” outputs. 

The organ, in this form, is capable of 
providing extremely pleasant sound, 
especially at the hands of anyone able 
to make full use of the solo, accompani¬ 
ment and pedal bass facilities. Hun¬ 
dreds of commercial instruments in just 
this form are in use throughout the 
country in homes, churches and clubs. 

The reverberation and extension 
speaker facilities described last month 
add considerably to the instrument's 
potential, particularly in more demanding 
situations, by lending “fullness” to the 
sound and providing a remote chorus-like 
effect in conjunction with the vibrato. 

USEFUL ADDITION 

But there is no denying that a selection 
of footage is an advantage in any organ, 
not only to increase its ultimate versa¬ 
tility but to allow players of limited 
ability to create a more impressive kind 
of sound. There is good reason for the 
old suggestion that a well-set-up instru¬ 
ment will make any player sound better 
—provided he can avoid definite errors! 

As with any organ using separate oscil¬ 
lators, DC keyed, our instrument avoids 
most of the difficulties inherent in divider 
type generators but it does offer less 
facility for additional footages than when 
dividers are used. 

Fortunately, however, it is not unduly 
difficult to add the most important extra 
footage—4ft playing one octave above 
the key note depressed. And, no less 

*In it-s initial stages our build-it-your- 
self organ differed only in detail from 
the basic Stromberg-Carlson design. 
The additions we have since described 
make it a much more ambitious instru¬ 
ment and deserving of a more ambi¬ 
tious title. We have therefore added 
our own project title to call it the 
"Stromberg - Playmaster Electronic 
Organ." 


has only to be heard to be appreciated. 
The 4ft “Flute,” used in conjunction with 
8ft Flute or 8ft Diapason and without 
Vibrato, gives an elegant and conserva¬ 
tive “pipe” tone. The complex 4ft “Prin¬ 
cipal” can be used to brighten the whole 
tone of the organ, whether for low vol¬ 
ume accompaniment, etc., or at high 
level for congregational singing. 

Because the 4ft Principal is so loaded 
with harmonics, it must be considered as 
more than a mere 4ft stop, containing 
as it does a liberal quantity of 2ft and 
other partials to exercise the tweeter cone 
in your extension speaker. If required 
to do so, it can add markedly to the 
apparent loudness of the total sound, 
without making substantial extra demand 
on the amplifier. 

In fact, in terms of loudness, the 
organ in its present form has more than 
enough power to cope with the needs 
of a fully occupied 200-seat church. This 
with a nominal 12-watt (nearer 17w) 
main amplifier and 4 watts of reverbera¬ 
tion! 

To obtain the extra footage, consider¬ 
able difficulty would have been involved 



This diagram illustrates the basic 
principle of the frequency doubling 
system and shows its resemblance to 
a full-wave power rectifier . 


doubling could readily be added, s 
that each oscillator could be made 
produce four outputs (8ft and 
sinoidal and complex) which could 
selected and mixed at will. No mot 
cation to the keying would be invoh 
the frequency doubling circuits be 
assembled as a purely optional add 
unit. 

It should be noted—for those wl 
have not closely considered the su 
ject—that frequency doubling must 
effected for each oscillator separate! 
the new frequencies then being add) 
to the total output by suitable pots 
tab switches. Frequency doubling 
music already constituted is iinpra 
tical, because the doubling circui 
would intermodulate all the freque 
cies involved to produce non-music 
resultants, which the ear wou 
interpret as “distortion.” 

In principle, the frequency doubl 
circuitry we have used closely resemb 
the familiar full-wave power rectifier, 
will be evident from figure 1. 

Here, an alternating voltage of i 
quency “f” is present across a wind 
whose centre-tap is earthed. As the 
spective ends of the winding swin'g pc 
tive with respect to earth, the recti! 
elements conduct alternately and p 
duce positive-going pulses in the co 
mon output circuit. 

FREQUENCY DOUBLING 

Since there is one such pulse for e* 
half-wave of the original signal “f,” 
output pulse rate must be 4i 2f 

For power supply purposes, these u 
directional pulses are normally impres: 
across a large storage (or filter) capaci 
which absorbs the voltage peaks £ 
fills in the troughs, so that the u 
directional pulses become a substantia 
steady DC voltage. If necessary, furtl 
filtering can be achieved by applying i 
said voltage, through a series resistor 
inductor, to a further filter capacitor. 

However, the present purpose is i 
to transform the pulses into smooth I 
but to consider them as a tone sou: 
of frequency 2f. The DC component 
in fact, only a nuisance! 

If no filter capacitor is placed at 1 
common output point for the two r 
tifiers, the waveform is of the gene 
shape depicted in our diagram, with c 
set of peaks fully rounded, the otl 
very sharp. It is, in fact, very like 1 
original AC input waveform with 
fernate half-cycles inverted. 

This irregular waveshape is indicat: 
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e complete circuit diagram of the frequency-doubling 4ft tone generator. The components to the left must be 
ded to all sixteen oscillators, but values for Cb and Cf reduce progressively for the higher frequency notes. To 
i right is the preamplifier, which feeds the 4ft signals to the extra control potentiometers and thence to the main 
amplifier . The .0022 capacitor dotted will "brighten " Principal tone t if desired. 


a high harmonic content. If the wave- 
m is fed to an amplifier and loud- 
:aker, the resultant sound might well 
described as having a somewhat 
izzing” quality if the pulse frequency 
relow a couple of hundred cps; above 
s, it is more likely to be described as 
•ight.” Much would depend, however, 
the ability of the equipment to re¬ 
duce the higher order harmonics and, 
>bably, the ability of the subject to 
ir them. 

f the pulse generating circuit is by- 
:sed to earth with a capacitor, the 
her order harmonics are attenuated 
a greater degree than the lower order 
monies and the fundamental fre- 
;ncy 2f. While this attenuating 
ion involves a marked reduction in the 
veform amplitude, given sufficient to 
rt with, it is possible to finish up 
h a fairly pure waveform, still large 
)ugh to be useful as a signal source. 

.TERING 

n fact, by selecting a filter capacitor 
a value appropriate to the frequency 
olved and the circuit impedance, it 
possible to select a waveform any- 
;re from the original, unfiltered 
mplex,” through a less irregular 
apason” shape to an almost pure 
ute.” 

"o have two or more waveforms avail- 
3, it is only necessary to use. the 
iplete circuit arrangement shown in 
ire 1. The unfiltered complex wave 
aken directly from the rectifier junc- 
i points through an isolating resistor 
a common “complex’* signal line, 
m this same point, a simple R/C 
;r removes as much of the harmonic 
tent as desired to produce a much 
er wave. This can likewise be taken 
)ugh an isolating resistor to a further 
ropriately named signal line. 
Jnfortunately, one factor intrudes to 
lplicate this fairly simple picture— 
t of circuit balance. If the voltages 
to the two daodes are not exactly 
same, or the diodes are dissimilar, 
alternate pulses will not be of the 
ie shape and amplitude. 

.ack of symmetry in the “2f” pulses 
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is audible in the resultant sound as an 
undertone of the original frequency “f”, 
and very little unbalance is necessary 
for the undertone to be quite promin¬ 
ent. 

While the balance will be reasonable 
if the transformer is accurately centre- 
tapped and the diodes matched, these 
precautions are not, in themselves, ade¬ 
quate for frequency doubling circuits. As 
a first precaution it is necessary to insert 
resistance in series with one or both 
diodes which can be varied to equalise 
their contribution to the common output. 

At the audio frequencies involved, it 
may transpire that resistive balancing is 
not sufficient to achieve a complete 
null of the original frequency “f”. This 
would appear to be due to a slight 
discrepancy in the phase of the output 
pulses, due to reactive and capacitive 
effects in the transformer and external 
circuitry. 

Some steps may therefore be neces¬ 
sary to add a small measure of capaci¬ 
tive balancing, as will be seen later. 


Figure 2 shows how this basic reason¬ 
ing has been applied to the organ genera¬ 
tor circuits. 

Fortunately, for our purposes, the 
oscillator inductors are already centre- 
tapped and earthed. 

Investigation established the fact that 
some external loading could be connect¬ 
ed across the inductors, without preju¬ 
dice to the oscillators, providing that 
loading did not represent a resistor of 
•less than about T megohm. 

This presented something of a prob¬ 
lem in that rectifier elements would be 
needed with a high back resistance— 
either thermionic diodes or semi-con¬ 
ductor types selected for this particular 
quality. Since there was an obvious 
objection to sixteen thermionic double 
diodes (one for each oscillator) it was 
decided that the idea had to stand or 
fall on the success of thirty-two german¬ 
ium diodes, preferably cheap types, pre¬ 
ferably matched and with as high a back 
resistance as practical. 

After a good deal of discussion, the 


PARTS LIST 

1 L-shaped chassis bracket 34^ x 2 3.3 meg; 16 1.0 meg; 16 0.47 


1 7/8 x iins. 


meg; 32 0.22 meg. 1 0.12 meg; 


17 Miniature 6 -tag strips (Cinch 2 0.1 meg; 1 82K; 1 68 K; 2 


type 745/6A/2 or similar). 

32 Matched germanium diodes, 
high back resistance (Type SFD j 
110 or similar). i 

17 Chassis grommets, - 4 -in I.D. 


1 Noval valve socket, shield 
optional. 

1 12AU7 valve. 

2 Coaxial sockets and plugs. 

SUNDRIES 


4,700 ohm. 

CAPACITORS 
5 mfd, 12V electrolytic. 

8 mfd, 300V electrolytic. 

2 .047 mfd; 2 .0047 mfd; 1 .001 

mfd. 

The following values are suggested 
for Cf, the oscillators being num¬ 
bered for reference as on page 35 
of the December, 1961, issue: (1) 
lowest oscillator .01 mfd; ( 2 ) .01 


4ft shielded wire, hook-up wire, m f d; ( 3 ) .0075 mfd; (4) .0056 mfd; 
solder, etc. ( 5 ) .0047 mfd; ( 6 ) .0039 mfd; (7) 

dcc.ctodc 0033 mfd; ( 8 ) .003 mfd; (9) .0027 

RESISTORS mfd; (10) 0022 mfd; (11) .0018 

16 1-meg. A-taper tab-type poten- mfd; (12 ) .0015 mfd; (13) .001 
tiometers. mfd; (14) 0 01 mfd; (15) 820 pF; 

2 1-meg. C-taper potentiometers, (16) 680 pF. 

modified to 180-degree rotation. For values of Cb, refer to text. 
1 22K 1W. Likely requirements, 2 Ducon wire 

The following resistors, all i-watt trimmers type CWN 20/220, 8 type 
types: CWN 30/175, 5 type CWP 8/40. 
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REPLACEMENT 
CARTRIDGES 


GP67-1G. A high-quality .monaural 
turnover cartridge with an extended fre¬ 
quency response and excellent tracking 
capabilities. A standard replacement 
crystal cartridge for most players and 
changers. Replaces HGP37 and GP65 
series. Standard i" mounting bracket. 
Improved performance. 

PRICE: 

Twin sapphire Styli £2/18/6. 
Sapphire-diamond Styli £4/19/6. 


GP67-2G. High gain turnover crystal 
Cartridge, suitable for reproducing stan¬ 
dard and microgroove recordings with 
low gain amplifier. 

PRICE: 

Twin Sapphire Styli £2/3/-. 

Sapphire/diamond Styli £4/4/-. 


HGP39. Crystal Cartridge. Available 
for standard or L.P. recordings for use 
with HGP20 and HGP40 Pick-up Arms. 
PRICE: 

Single Sapphire Stylus £3/12/6. 

Single Diamond Stylus £5/13/6. 



Send now for your copy of fhe new Acos price list . 


AMPLION 


f STEREOPHONIC 
CARTRIDGES 


GP73 Series. Turnover stereophonic 
cartridge, plays all types of recordings. 
GP73-2. Medium output. GP73-5. High 
output. Available with standard 4" 
mounting bracket (type A), or special 
mounting bracket for end mounting (type 
B). 

PRICE: Twin Sapphire Styli £3/6/-. 
Sapphire/diamond Stylus £7/13/6. 

GP71 Series. Cartridge plays stereo and 
L.P. recordings, non-turnover type. 
PRICES: GP71, with Sapphire Stylus, 
£3/6/-. GP71, with Diamond Styli, 

£5/16/6. 

GP81. Turnover stereophonic CERAMIC 
Cartridge, ideal for hot and humid con¬ 
ditions. Plays all types of recordings. 
Universal mounting bracket. 

PRICE: Twin Sapphire Styli £3/19/6. 
Sapphire/diamond Stylus £7/19/6. 


Ducon Company suggested their typ 
SFD 110 as a good compromise betwee 
all the factors concerned and a batch c 
32 were supplied, matched as a group 

Referring to figure 2, the diodes ai 
connected from the respective ends ( 
the oscillator transformer to the out( 
ends of a 1.0 megohm tab-type potenti< 
meter. Thei external signal circuits coi 
nect only to its adjustable tapping, s 
that rotation of the pot. provides a reac 
control over resistive balance. 

MINOR COMPONENTS 

Components connecting to the centr 
tap involve a lmeg. resistor as the D 
earth return, a 470K, conveying tl 
signal, unfiltered, to the “Principal” lir 
and three components to transfer a filte 
ed signal to the “Flute” line. 

All the doubler circuits are similar 
configuration but the value of tl 
“Flute” filter capacitor changes inverse 
as the frequency of the notes concerne 

Before completing the wiring, we we: 
fortunately able to anticipate a possib 
difficulty with this circuit arrangemer 
Along with the double frequency pulse 
each pair of diodes produces what is, 
effect, a DC voltage. Some of this a 
pears on the common lines and woul 
of necessity, be impressed as a bias vol 
age on other diodes. 

The more notes active, the highi 
would this common bias be, with possifc 
interference to overall rectificatic 
efficiency. 

The problem could have been ove 
come by inserting coupling capacitors 
series with the connection to the cor 
mon lines but this would have meant 
Lot of extra capacitors in the unit. 

Instead, we hit upon the simple alte 
native of reversing each successive set » 
diodes so that the DC bias effects wou 
cancel, rather than add. The polarf 
of the double frequency pulses is ah 
reversed thereby but this makes no di 
ference to the audible result. 

TYPICAL VALUES 

With the unit in full operation, v 
found that the resultant bias on tl 
common lines tended to a maximu 
swing of about plus and minus 1£ vol 
with ordinary playing techniques. Sin< 
this voltage is reduced at the actu 
diodes by the deliberate configuration < 
the resistive isolating circuits, it is n 
sufficient to interfere significantly wi; 
their rectifying action' handling, as th< 
do, about 17 volts peak. 

Mention was made earlier of the po 
sible need for capacitive balancing. ; 
fact, this was found to be quite essenti 
if the fundamental frequency was to 1 
completely cancelled. As indicated 
figure 2, it involves the connection of £ 
adjustable capacitor between the grid si< 
of the oscillator circuitry and the ta 
ping point on the potentiometer. 

Having assessed the order of valu< 
required, we settled for a type of capac 
tor which is available from at least tv 
manufacturers. Basically, it consists of 
ceramic tube with a silvered interior su 
face and with solder-dipped tinned coppt 
wound along its outer surface to pr< 
vide the outer capacitance electrod 
Capacitance is adjusted by unwinding tl 
outer wire, until only the required vali 
remains, the excess wire then being sni] 
ped off. 

Other adjustable types could'be use< 
of course, but in many cases they woul 
be less convenient. 

It is likely that the values will folio 
fairly closely those in the original orga 
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From the rear, the only clue that the instrument contains a set of 4ft fre¬ 
quency doublers is the section of chassis bracket protruding forward from 
below the lip of the Tone Generator chassis. This carries the two coaxial 
zonnectors at the extreme left, the 12AU7 preamplifier valve and the line of 
balance pots, whose adjustment slots are accessable from above. 


it not so closely that there would be 
iy point in specifying exact figures. We 
.d originally thought to specify the type 
trimmer in each position and the 
nount of wire left on but discovered 
at,the trimmers are subject to a rather 
rge tolerance in this respect, due to the 
be thickness and variations in its dielec- 
c constant. 

The best we can suggest, therefore, is 
at you purchase two of the largest 
pacitors, Ducon type CWN 20/220, 
ght type CWN 30/175 and six type 
WP 8/40. These should provide plenty 


ORGAN AMPLIFIER : 

Constructors should note that pin j 
2 of the Pedal Clavier input sock- ! 
et should be earthed. The lead ! 
and symbol was inadvertently ! 
omitted from the amplifier circuit \ 
on page 29 of our February issue. J 


‘ coverage for the balance values which 
ill be required, ranging from about 
•OpF for the lowest oscillator to about 
>pF for the highest. Most likely you 
ill find, as we did, that the “plus” toler- 
ice on the CWN 20/220 will take in 
e 250pF nominated but, if it doesn’t, a 
lall parallel capacitor could be con- 
cted across it. The question of adjust- 
g balance will be discussed later. 

Had we been content with a simple 
>uble-frequency complex wave, or one 
ily partially filtered, it would almost 
rtainly have been possible to retain suf- 
ient level of signal to feed to the 
gan amplifier input directly, along 
th the tones derived via the various 
her panel control potentiometers. 
However, with two outputs taken from 
e system, one of them drastically filter- 
, there was a clear case for interpos- 
l a twin-triode preamplifier valve, one 
ode for each channel, so that the sig- 
ls could be fed to the common ampli- 
r line through large isolating resistors, 
t with plenty of level. 

Circuit details of this pre-amplifier 
pear in figure 2. Also included is the 
ring to the two extra Control Potentio- 
jters and the additional resistor in the 
•ull Organ” formant filter shown on 
ge 20 of the January issue. You will 
»te that one vacant position was left on 
is board for just this purpose. One 
d of the resistor connects to the 4ft 
ute preamplifier output, while the 
her bridges to the lug alongside and 
ence to the 1 meg. Full Organ preset 
it. 

Heater and high tension supply for the 
e-amplifier valve can most easily be 
:ked up from the Tone Generator 
assis, where 6.3 volts and 150 volts is 
/ailable. Note, however, that a simple 


decoupling network must be included, the 
two components being supported on a 
tagstrip in the Tone Generator chassis. 

We thought hard and long about the 
type of chassis which could best carry 
the extra circuitry and how to attach 
same to the existing tone generator. 
Some mounting arrangements might 
have exposed it to dust, others to 
capacitive pickup from the transformer 
windings. 

Ultimately we decided on a long 
L-shaped chassis bracket which could 
bolt partly inside the top lip of 
tone generator chassis with the pot. 
adjustments accessible from above, as 
well as the preamplifier valve. 

With this method, the frequency 
doubling unit circuits can be built as a 
separate physical unit and attached inside 
the top edge of the tone generator with 
three small bolts. Thus only three small 
holes have to be drilled in the tone 
generator, minimising the risk of dis¬ 
turbing the tuning inductors. 

The photograph herewith shows the 
preamplifier end of the chassis, the re¬ 
mainder being simply a repetition of the 
doubler assemblies. 

WIRING 

Sixteen pairs of wires must be looped 
across to the oscillator boards on which 
the transformer leads terminate, and for 
the purpose we managed to get a few 
feet of small-diameter figure-8 twin plas¬ 
tic, which looked neater th^n ordinary 
twisted hook-up. 

Provided just the right amount of 
slack is left in these leads it can be 
taken up with a small finger loop, yet 
it will permit the doubler unit to be 
lifted over the edge of the tone gene¬ 
rator chassis for access to the com¬ 
ponents. 

The chassis measures 1 7-8in wide, 
with a half-inch lip and is 34± inches 
long, Centred in the tone generator 
chassis, this dimension will allow clear¬ 
ance at each end for the two cleats on 
which the generator chassis rests. 

By the time this issue is on sale metal¬ 
work and/or blueprints should be avail¬ 
able showing the exact position of the 
potentiometers, the preamplifier valve 

Looking on the underside of the L- 
bracket, the preamplifier stage wir¬ 
ing is at the top of the picture and, 
below it, ,some of the doubler com¬ 
ponent assemblies connecting to the 
higher frequency oscillators. The 
balance capacitors were not in pos¬ 
ition when this was taken but they 
normally connect between the active 
lug nearest the left-hand edge of 
the chassis (as viewed) and the 
centre arm of the balance pot. 
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Goodmans loudspeakers are subjected to the most severe AXlOR/1 1 "I O 

PRICE £10/6/- 


examination in the anechoic chamber, shown above, during Power Handling :. 10 Watts. 

Flux Density :. 12.000 Gauss. 

both development and subsequent manufacture, ensuring 


that your GOODMANS HIGH FIDELITY LOUD- 
SPEAKER has “passed with honours’' and that its 
performance will justify your choice. 


GOODMANS 


Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. BX 1571 


AXIOM 112 as illustrated 

PRICE £15/12/6 

Power Handling : .12 Walts. 

Flux Density : . 16,000 Gauss. 

BOTH UNITS have a frequency 
range of 40-15,000 c/s and imped¬ 
ance of 15 ohms. 


r -- 

Please send High Fidelity Manual. 

Name . 

| Address . 


I 

I 

I 

I 

L. 


G100 
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socket, coaxial output connectors (of the 
same, type as used in the amplifier 
chassis) and the grommet holes for the 
outgoing leads. 

Following the practice adopted in the 
rest of the organ kit, we simply soldered 
the tagstrips in position between the 
potentiometers, leaving a gap between 
the ends of the strips and the flange. 

The two layout diagrams herewith 
show how the components can be fitted 
into the available space. Only one pre- 


A suggested lay¬ 
out tor the 1 2AU7 
twin triode pre¬ 
amplifier. The 
001 mid bypass 
on the flute line 
can be connected 
anywhere along 
the line and is 
not shown in this 
diagram . 




The job of wiring 
the sixteen doub¬ 
ler assemblies can 
be rather tedious 
but is simplified 
by evolving a 
suitable layout, 
as for this group 
of two, and wring 
the rest exactly 
like it. 


implifier is involved, of course, but there 
ire eight sets of doubler components, 
lach group covering two oscillators. 

Do not forget that each successive 
pair of diodes must be electrically 
reversed with respect to their neigh¬ 
bours. In our chassis this is accom¬ 
plished automatically if the diodes all 
physically point THE SAME WAY. 
This comes about because they are 
alternately positioned to the left and 
right of the associated circuitry. 

Note that a low value capacitor is 
hown dotted across the cathode resistor 
>f the “Principal” preamplifier. Inclusion 
>f this capacitor will reinforce the upper 
•artials of the complex tone, making it 
ound even brighter than it otherwise 
vould. 

■RANSFORMER LEADS 

We suggest that the unit be completely 
ired, before connecting to the generator 
lassis, except for the balancing trim- 
lers. Remember, however, to trace out 
le transformer connections so that the 
*id side always connects to the lug 
rarest the edge of the chassis. This 
ill save having to identify the leads 
ter and will allow the balance trimmers 

be installed symmetrically. 

At this stage we suggest that the 
>ubler wiring be inter-connected with 
le generator but the chassis left acces- 
ble for the subsequent addition of the 
dancing capacitors. The additional 
mel controls must also be added, as 
own in our lead picture, and the wiring 
n to them. One of the controls takes 
e position originally occupied by the 
-gan/P.U. switch; the other is spaced 

its left by the same distance which 
parates the main group of control 
lobs. 

Initial resistive balance can be ob- 
ined easily enough by turning up the 
t. flute potentiometer as a solo voice, 
essing the centre one of each note 
oup and swinging the pot until the 
•tave sound is most prominent and the 
iginal frequency least noticeable. It 
only the work of a few minutes to run 

r dio, Television & Hobbies, May, 1962 


over the 16 pots, to make this adjust¬ 
ment. 

In this condition, the doubler circuits 
will be found to have brightened the 
whole tone of the organ but the presence 
of too much fundamental prevents them 
from really qualifying for the names we 
have given them. 

For the more exact adjustment, in¬ 
volving capacitive balance, it will be of 
great assistance if an oscilloscope can 
be borrowed for an evening. If this is 
connected to the “Principal” signal line 
from the doubler unit, a waveform will 
be observed similar to that shown in 
our figure 1 but with some unbalance 
between the pulses which no amount of 
manipulation can eliminate. 

If, while observing the waveform, a 
balance capacitor is touched across the 
appropriate circuit points, it will usually 
be observed that the formerly too-small 
pulse becomes the too-large one. Solder 
the capacitor in position, gradually re¬ 
duce its value by stripping off turns and 
recheck the setting oLthe balance pot. 
With a little care, the alternate pulses 
can be very closely balanced. 

Having observed what goes on, you 
may prefer to transfer the C.R.O. to the 
“Flute” line and attempt to balance visu¬ 
ally and aurally for the purest possible 
“Flute” tone, as the one which is most 
likely to be observed and criticised. How¬ 
ever, while it is worth taking care with 
these procedures, it must not be lost 
sight of, that in practice, the 4ft stops 
will not commonly be used for solo work 
and they will most times be intermixed 
anyway with one or more of the basic 
8 ft tones. 

In fact, having achieved very good 4f 
balance right over the keyboard, we 
subsequently decided that the addition 
of a uniform 4ft right across the single 
keyboard tended to lighten the left hand 
too much. 

In consequence our balance pots, were 
made to double as a voicing facility. We 
set them for exact balance and pure 
4ft output from just below middle C to 
the top of the manual. Below middle C, 
we gradually threw them further off bal¬ 


ance so that the circuit contributed a 
smaller proportion of 4ft but reinforced 
8 ft with an 8ft sine wave. 

Thus operation of either 4ft control 
brightens the right hand but also weights 
the left hand with extra fundamental to 
maintain an acceptable balance. The 
amount of 4ft signal available to the 
amplifier via the two control potentio¬ 
meters or the “Full Organ” formant can 
be adjusted by varying the series resis¬ 
tors, currently shown as 120K, 82K and 
68 K. 

A very fortunate circumstance is that 
addition of the doubler circuitry has vir¬ 
tually no effect on the tuning. At the 
very most it could be suggested that, if 
you anticipate adding the 4ft voices, any 
final “touching up” be left till they are. 
operative. No wholesale retuning will be 
necessary. 

The final item to be described is a 
knee-operated switch to change the organ 
voicing instantaneously from “Full 
Organ” to whatever tones have been 
selected by the tone potentiometers. 

In the original organ, the switch is a 
panel control and, while one does be¬ 
come progressively more adept at its 
operation, the need for something more 
convenient can scarcely be denied. 

The whole value of changes of organ 
voice is in being able to make them at 
just the right instant and their dramatic 
impact is often sacrificed if they can only 
be made with one hand completely re¬ 
moved from the keyboard. 



| MICROPHONES & ACCESSORIES 

TYPE 
B110 
£ 3 / 19/6 

Technical 
Pamphlets will 
he mailed on 
request. 

Other types 
also mailable 
from 

CHANDLERS PTY. LID. 

Albert and Charlotte Sts.. Brisbane. 
and leading wholesalers 
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15 types of "Medding" Hi-Fi Equipment are 
available from.. 

10 Watt Power — 8/8 Stereo, and 
20 Watt Stereo Amplifiers, Tuners, 
Power Supply Tuners, Tuners 
with Amplifiers, 

Preamplifiers. 


Available through the courtesy and assistance of 

RADIO, TELEVISION b HOBBIES 

Build your own 

STB OMBER G- CORISON 

ELECTRONIC ORGAN 

Complete Organ Kit available 

• Make the basic start towards your own Electronic 
Organ by building the Tone Generator assembly. 

• Follow up with the control panel assembly 

— then the key board 

— theft the expression pedal 

— then the base clavier 

— then the amplifier 

— and finally the magnificent console 

It's a tremendous idea—and Radio, Television 
& Hobbies make it so easy. Saves you many, 
many pounds too. 

Consult your local wholesaler or Hi-Fi house. 
Further inquiries: 

Sfromberg-Carlson Distributors Ltd. 

120 BOURKE RD., ALEXANDRIA, 
N.S.W. PHONE MX2257 


Radio, Television & Hobbies, May, 196. 


BAKER 

LOUDSPEAKERS 

13 models to choose from... 


MODELS 


Ultrasonic 


WATTS 


Range 


MODELS 


Peak Input 

WATTS 


Frcq. Range 

c/s 


I2W over lKc 


1,000-25,000 E 


12" Ultra Twelve 


20W. 


20-25,000 


Junior De Luxe Mk II 


8W. 


40-20,000 


15'7(S Auditorium MK11 


I5W. 


20-13,000 


Junior Special 

Stalwart/PS. 


8W. 


40-22,000 


12" Bass 


25W. 


25-18,000 


17 


low. 


40-13,500 


15" Auditorium Mk II 


35W. 


20 - 12,000 


12" De luxe 


15W. 


25-17,000 


12" Standard 


20W. 


40-14.500 


20 - 20,000 


. . . Prices from <£18-0-3 retail 


. . . Ask your favoured Hi-Fi Dealer for a 
demonstration or write for free, illustrated 
technical data sheets to . . . 

The Australian Distributor and Manufacturer: 

THE SERVO MECHANISM COMPANY 

505 LYGON STREET, EAST BRUNSWICK, N.11, VICTORIA. 
Telephone: FM37II 


12W. 


35-16,000 


12" Stalwart 


I5W. 


45-13.000 



























































Mounting just above the "Full Organ" switch, this miniature relay unit 
; operates in conjunction with the knee switch pictured below . The leads 
;• connect across the "Full Organ" indicator light. 


Electrically, no special problems are 
ivolved in providing a knee-operated 
vitch with the Playmaster/Stromberg 
rgan. It would be entirely possible, for 
tample, to extend shielded signal leads 
own under the manual to a wafer 
vitch, with its spindle connected to an 
iverted-U “cradle” around the right 
mee. Large enough to permit normal 
g movements, it could be so positioned 
iat a deliberate movement one way or 
le other would click the switch over. 
Our private feeling was against this 
mple approach, on the score that it in- 
oduced the risk of error, because the 
ayer had to anticipate the direction 
ich time, in which the switch had to be 
oved. Our own ideas were centred on 
•me kind of a mechanism, which could 
lange the instrument from Full Organ 
selectable tones and back again by the 
me unidirectional push. 

It is possible to conceive ratchet sys- 
ms, etc., operating a rotary switch but, 
the best of our knowledge, no such 
:vice is available commercially and it 
ould need to be made up by the in- 
vidual constructor. If you have the 
cilities, go right ahead! 

Our own piece of gadgetry, to achieve 
e required result, is pictured herewith. 

It will be recalled that operation of 
e present “Full Ogan” switch also closes 
e circuit to a 6.3V panel light. We 
ckoned that, if this voltage could be 
ade to operate a changeover relay, any 
/itch which would open and close the 
3V light circuit would also change over 
e organ voice. 

SSENTIAL ITEMS 


The idea itself, however, works very 
well. With the knee switch the organist 
can effect a change at any instant he 
likes, co-ordinating it either with the 
rhythm of the melody or operation of 
the expression pedal—or both. 

Much of the facility of a two-manual 
instrument is therefore regained and, in 
practice, our suggested “Full Organ” 
formant is sufficiently pleasant and suffi¬ 
ciently neutral to provide an acceptable 
alternative to use at all times while new 
voices are being set up for subsequent 
selection. 

And that, for the time being, con¬ 
cludes our present series of construc¬ 
tional articles on the Stromberg/Play- 
master electronic organ. Already it is 
clear that a lot of organs are currently 
being constructed by R.TV & H. readers 
—and who knows what ideas will be 
forthcoming as a result of their com¬ 
bined efforts? 

Who knows, for that matter, what we 
might come up .with ourselves after we 
have had time to relax for a while and 
generate a fresh burst of enthusiasm. 

In the meantime we have already col¬ 
lected a substantial batch of questions 
about electronic organs and this one in 
particular. As many as possible will 
be answered, for general interest, in our 
next issue. 


TEKNI-CALS" 

Technical Transfers 

FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT. 

By using Tekni-Cals It is easy to produce 
factory-finish markings and titles on your 
prototype and homebullt equipment at low 
cost, without the aid of special devices. 

Tekni-Cals are supplied In book form, etch 
book covering a oartlcular subject: Audio. 
HI Fidelity, Transmitters. Receivers. Instru¬ 
ments. Oscilloscopes. V.T.V.M. and Decade 
Boxes. Workshop and Dial Sets. 

Write TODAY for a Free Catalogue. 

'TEKNI-CALS" 

«■■■■ CUT AND MAIL 

Electronic Supplies, 

P.O. Box 417, Crown Stroot, N.S.W. 


ATY5 


By coincidence, the two key compon- 
lts appeared together in our “Trade Re- 
ew” page in the February issue. 

Four Ducon diodes assembled into a 
eter rectifier unit (type DCD 100) will 
rn 6.3V AC into 6.0V DC to operate 
miniature Artron 6.0V relay. The only 
Iditional component necessary is a 
)0mfd 16V filter capacitor across the 
ctifier output. 

Assembled on a narrow strip of 
:phyr board, as shown, the relay unit 
m mount at the rear of the control 
inel, right alongside the present “Full 
rgan” switch. If just the three active 
gnal leads are transferred, and the 
3V leads connected across the indica- 
r lamp, the panel “Full Organ” switch 
jerates as normal, because it still 
/itches the light off and on. However, 
ly other switch connected in parallel 
ith it will have the same effect. 

The knee switch which we contrived 
also shown in the picture. Bent up 
om a piece of scrap brass, it measures 
l x 1£ inches, has 3-8 inch flanges and 
l extension in one corner just large 
tough to mount an ordinary single-pole 
:dlamp switch. 

The single-pole type is preferred be- 
mse its action is lighter than the 
)uble-pole variety, and we took the 
lded precaution of going through a 
indful to find the one which seemed 
be the smoothest and quietest in 
>eration. 

The lever is a piece of ordinary 1-8 
ch brass welding rod shaped to fit, 
ith a couple of stops fitted to prevent 
ovement fore and aft, and with a 
ngth of nylex tubing over the visible 
irtion. 

While the knee switch, as pictured, is 
ill in operation we have looked specu- 
tively at it with the idea of making 
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The knee switch which we made, as 
much as anything to prove the idea. 
It may ultimately be replaced by 
something more sophisticated—when 
we can think of something better! 

the whole assembly longer to accommo¬ 
date two levers and two switches. The 
second one could very usefully be em¬ 
ployed to switch the vibrato on and off. 

The assembly is simply screwed up 
under the front edge of the console with¬ 
in easy reach of the right knee, and 
successive operation of the switch 
changes the organ instrument from “Full 
Organ” to selectable tones and back 
again. This presupposes, of course, that 
the panel switch is left in the “off’ posi¬ 
tion. On the other hand, a slight set 
in the knee rod will allow it to be lock¬ 
ed horizontally against the front of the 
console, leaving the panel switch to 
operate as originally intended. 

However, there is nothing very diffi¬ 
cult about all this and individual con¬ 
structors should be well able to devise 
schemes best to suit their own ideas. 
One point must be borne in mind, how¬ 
ever: the switching operation must be as 
silent in operation as possible and, while 
our relay is completely so, the switch 
is only just good enough. If you can 
come up with something better it would 
be al to the good! 


NAME 
ADDRESS 
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STEREO 


HI-FI STEREO AMPLIFIER KIT (S-88). 8 watts 

per channel . 1 7c distortion at 6 watts per channel. 

u/L push-pull 
output, gauged 
controls. push¬ 
button selection. 
Inputs for Stereo. 
Mono, Gram. 

Radio and Tape 
Recorder. 

£71/12/-. 

S-88 

HI-FI RATED 14 WATT AMPLIFIER KIT 

(EA-3). 14 watts power output. Harmonic dis¬ 
tortion less than 

27c. 30c/s-15 

kc/s at max. out¬ 
put. 3 separate 
inputs. Separate 
base and treble 
tone controls. 

£34/9/-. 

EA-3 




TEST GEAR 



R.F. SIGNAL GENER¬ 
ATOR KIT (SG8) 5- 

bands 160 kc s-220 
mc/s 3 outputs — R.F.. 
modulated R.F. and 
400 c/s audio. £20/10/-. 


HIGH PERFORMANCE 
5in OSCILLOSCOPE KIT 

(0-12U). Gives laboratory 
performance at less than 
utility 'scope price. Vertical 
frequency response 3 c s-5 
Mc/s. Exceptional sweep cir¬ 
cuit range of 10 cs-500 

kc/s in five steps. £65. 


V.T.V.M. KIT < V-7A). The 
V-7A measures A.C. volts to 
1.500 volts, R.M.S. 4.000 volts 
A.C., peak to peak. D.C. volts 
to 1.500 volts. Resistance .1 
ohms to 1.000 megohms. In¬ 
put resistance 11 megohms. 

£29/3/-. 



TV ALIGNMENT 
GENERATOR KIT 

(TS4A). Freq. range 
3.6 me s-220 me s. 

Crystal marker 5.5 
me s and multiples 
thereof. Sweep devi¬ 
ation continuously 

variable from 4 me s 
lowest maximum 

deviation to 42 me s 
highest maximum deviation. 


TS4A 

£57/14/-. 


MAIL ORDERS 

are delivered FREE in the metropolitan 
areas of Adelaide. Brisbane, Melbourne. 
Sydney and Perth. Send your cheque or 
M.O. to your nearest W.F. office. 


So easy to 
build .. . 


TEST GEAR 



AUDIO GENERATO 
(AG-9U). produc 
ncar-perfcct sine wav 
for audio testing, 
c/s-100 Kc/s. Accura 
plus or minus 57c. D 
tortion less than 0.1 
1 7c. £42/4/-. 


So easy to 

buy . . . 



WORLD FAMOUS 
ELECTRONIC KITS 
from 

WARBURTON 
FRANKI! 


AG-9U 


IMPED A N C E 
BRIDGE KIT (1B- 

2A). A Wheatsone 
Bridge. Capacity 
Comparison Bridge. 
Maxwell Bridge and 
Hay Bridge are 
combined for pre¬ 
cision test facilities. 



Built in 1.000 c/s 



generator for A.C. tests. Vi7c decade rcsistr 
used £73/9/. 

1B-2A 

AUDIO ANAL 
ZER KIT (AA- 

Herc in one instr 
ment is provided 
A.C. V.T.V.; 
audio wattmetc 
and a complete i 
termodulation d 
tortion analyzt 
Measures noise, fr 
quency respon; 
output, gain and power supply ripple on V.T.V.f 
Wattmeter allows measurement of power outp 
with either internal or external loads. £57/14/- 

AA-1 



RESISTANCE-CAPACITANCE BRIDGE K! 
<C3-U). Portable 
A.C. powered, 
measures a wide 
range of capaci¬ 
tance 0.00001- 
1.000 uF. Power 
factor and leak¬ 
age.. Resistance 
100 ohms to 5 
megohms. 

£19/9/-. 


C3-U 


You owe it to yourself to see why 
Heathkit quality is better ... to 
investigate how easy it is to own the 
world's finest build-yourself elec¬ 
tronic equipment at WF! No experi¬ 
ence needed thanks to Heathkits 
step-by-step clearly worded and illus¬ 
trated instruction manuals—Just 
ONE small down payment brings you 
your first Heathkit and additional 
Heathkits are yours FOR NO FUR¬ 
THER DOWN PAYMENTS providing 
your total of monthly repayments is 
sufficient to cover the deposit on 
new purchases. To become a satis¬ 
fied Heathkit owner visit your near¬ 
est Warburton Franki Heathkit 
Centre or order by mail. Full details 
of Easy Purchase Plans will be sent 
to you on request. 


VISUAL-AURAL SIGNA 
TRACER KIT «T4>. Pi 

points receiver faults quid 
ly and economically t 
tracing signals audib 
through its speaker or visi 
ally through its "eye” tub 
Also locates "noisy" ar 
intermittent components. 
£20/19/-. 

T4 




HARMONIC DISTORTION METER KIT (HD-1 

Checks audio distor¬ 
tion accurately. 

Used with audio 
generator, the HI)- 
1 will measure har¬ 
monic distortion at 
any frequency be¬ 
tween 20 and 20.000 
c/s. £52/-/-. 



WARBURTON FRANKI 


FREE CATALOGUE 

describes the big range of Heathkits for 
testing. Amateur radio, stereo, auto and 
marine available on request. 


ADELAIDE: 204 Flinders St. W1711. 
BRISBANE: 13 Chester Street. Fortitude 
Valley. 51-5121. 

MELBOURNE: 359 Lonsdale Street. 
67-8351 


PERTH: Tough Instrument Service Co; 
993 Hay St., 219767 (Prices slightl; 
higher in W.A.) 

SYDNEY: 307 Kent Street. 29-1111. 
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This month we present a new page, devoted to our less experienced readers. Conducted 
by a staff member whom we shall cali the "Answer Man," its purpose is to discuss typical prob- 
ems in simple language. If you have a problem, such as confusion over some basic principle, 
ack of understanding of a particular circuit, or anything of a similar nature, drop a line to the 

"Answer Man." He'll be happy to help you. 


QUESTION What is a “voltage 
>ubler” and how does it work? 

ANSWER: This is a good question 
:cause the voltage doubler is now used 
lite extensively in everyday electronic 
:ar, such as radio and TV sets, etc. In 
actice it offers a number of economic 
ivantages, particularly in regard to 
ansformer construction. However, it 
is tended to become one of those cir- 
lits which everybody accepts, but rela- 
/ely few understand. Let us take a 
>ok at the circuit operation in detail 
id see if we can learn something more 
x>ut it. 

As the name implies: the circuit de¬ 
fers a DC output voltage almost double 
le peak AC voltage, dropping as load 
increased according to the regulation 
: the system. 

(Note that we referred to “peak” AC 
fits. This will be 1.4 times the “nomi- 
il” or R.M.S. value as measured with 
i ordinary meter. The 240-volt mains, 
>r example, will have a peak value of 
♦0 x 1.4, or 340 volt’s. Applied to a 
fltage doubler this could deliver up to 
$0 volts.) 

WO TYPES 

There are two broad types of voltage 
Dubler, the half wave type and the full 
ave type. We will commence our dis- 
ission by considering the half wave 
pe. In order to ascertain how the volt- 
?e doubler works, let us refer to fig. 
a. Here we have a battery B of 100 
Dlts, to which is connected a capacitor 
1 via a switch S. When the switch is 
osed, the capacitor will charge to the 
ime voltage as the battery. The direc- 
on of ELECTRON flow is indicated 
y the arrows in all the relevant dia- 
rams. 

The experiment will now be repeated, 
tis time using a rectifier or diode D1 
i place of the manually operated 
vitch. The diode may be considered 
j a switch, inasmuch as it is polarity 
Miscious. If we connect the battery as 
i fig. lb, the diode will conduct, but 
ill not do so if the battery is reversed. 
So far so good. Taking the sequence 
f events a little further, we add another 
ipacitor C2, and diode, D2 (fig. lc). 

. is important to remember that, at this 
age, Cl is charged to the same voltage 
s the battery with polarity as indicated, 
fothing can happen to C2, because of 
olarity of D2. 

In fig. Id, the battery polarity has 
een reversed and is now in series (aid- 
lg) with capacitor Cl. By this time, it 
ill be evident how the doubling takes 
lace. These two equal voltages in series 


cannot discharge through D1 as it is non- 
conductive in this direction. However, 
they are able to charge C2 via D2 which 
is now conductive and the total (doubled) 
voltage appears across C2. If desired, 
the energy in C2 may be discharged 
through a suitable load. By reversing 
the polarity of the battery, the sequence 
of events may be repeated ad infinitum. 

Let us now replace the battery with 
a transformer, Tl, which will supply the 
system w;th an alternating voltage in¬ 
stead of our having to reverse the bat¬ 
tery as previously. The doubled voltage 
may be fed into a load R across C2 as 
shown in fig. le. 

That is the principle of operation of 
a half wave voltage doubler. The opera¬ 
tion of the full wave voltage doubler is 
explained in fig. 2. Let us assume that 
the top of the transformer secondary 
winding is positive (2a). This will enable 
D1 to conduct and charge Cl. D2 is 
unable to conduct on this half cycle, so 
C2 is isolated. 

However, on the next half cycle (2b), 
D1 will be unable to conduct and D2 
will conduct. Thus Cl will be isolated 
from the transformer while C2 is charg¬ 
ed. And, since Cl and C2 are in series 
as far as the load resistor R is concern¬ 
ed the total voltage across R will be 
double that to which each capacitor. Cl 
and C2, were charged individually. 

In all cases, the diode rectifiers should 
be able to withstand a peak inverse volt¬ 
age 2.8 times the supply voltage. 

The half wave doubler has the disad¬ 
vantage of being harder to filter and hav¬ 
ing rather poor voltage regulation, but 
may be used where one side of the sup¬ 



Fig. 2. Electron flow paths for 
alternate halt cycles in the full 
ware doubler circuit . 


ply voltage is earthed. On the other 
hand, the full wave voltage doubler is 
easier to filter and gives better voltage 
regulation, but needs an isolating trans¬ 
former if used with an earthed supply. 

The full wave voltage doubler just de¬ 
scribed is the one most in favour at the 
moment. The half wave doubler has 
often been used in the past, particularly 
in the United States, where it was de¬ 
sired to avoid using a power transformer 



Fig . 7. Basic principle of half wave voltage doubler. Capacitor Cl is charged 
directly from the transformer on one half cycle , C2 from the transformer 
and Cl on the opposite halt cycle . 
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FERROGRAPH • ORPHEUS • MULLARD • HARMQN-KARDQN • SOUND SALES • GRUNDIG • SHURE 


TANOBERG • ORTOPHON • ALL-BALANCE • JASON • LEAK • 


J.H. 



Don’t worry . . . and don’t have your 
pockets burned by high stereo prices. 
You can buy all the world-famous 
equipment you need—at Encel FULL 
STEREO VALUE. Encel Electronics 
pass on to the music lover the benefits 
of Australia’s greatest turnover and bulk 
buying. This means more money in your 
own pocket. 

Take any price range you wish ... we 
can offer you more for your money 
than any other firm in Australia . . . 
that’s why we are Australia’s LEADING 
AUDIO HOUSE. 


Write and ask for our quotation on any 
equipment you wish to buy—you name 
it and we’ll supply it. All our equipment 
is brand new and fully guaranteed. 
Skilled audio technicians provide com¬ 
plete service when necessary. Don’t for¬ 
get to ask for our trade-in valuation on 
your obsolete and outmoded equipment 
. . . you’ll be delighted! Look closely at 
the values listed below . . . these are 
our special offers for May. It’s impos¬ 
sible to better these values! Write now 
and reserve the unit of your choice! 


Pllllllllllljllllllllilllllll 

| m 

| UNIT 1. 

H == 

= m 

Mullard stereo amplifier , 4 walls 

1 I 

I per channel, Labcraft 573 

M H 

1 turntable with stereo diamond 

= m 

I stylus, two Wharfedale 8” 

I 1 

= speakers . ^£55 

n n 

ffDiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiM m 


UNIT 2. 

Pioneer stereo amplifier, Lab- 
craft 605 transcription turn¬ 
table. All Balance arm with 
stereo diamond, two Wharfedale 

8 " speakers . . . ^ £98 


jpllllllllllllllllllllllllllllllllllllli 

UNIT 3. 

Pioneer stereo amplifier , com¬ 
plete with AM. stereo tuner 
(also S.W. and F.M.). Labcraft 
605 transcription turntable, J.H. 
pickup arm with ADC-1 stereo 
cartridge, two Wharfedale or 
two Richard Allen ^ 

8” speakers .... ft £13 9 

iiiiiliiiiiiiiiiiiiiiiiiiiM 

Write now for our free stereo 
brochure. We will freight any¬ 
where in Australia — or the 
south-west Pacific. Care-packing 
means safe arrival ANY¬ 
WHERE. Order now from 
Encel Electronics — Australia’s 
leading audio house. 


UNIT 4. | 

Jason stereo amplifier, Labcraft m 
605 transcription turntable, J.H. m 
' m tp 1 arm, ADC-1 cartridge, 
two Wharfedale 8in speakers 1 

.§• £139 1 


= pickup 
m two w 


(This complete unit can be sup¬ 
plied with the Audio Empire 
cartridge for only . £119.) 

IIHHlilH ..—.. 


=s uui H luyc JUI un-iy . any./ = 
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VICTORIA'S GREATEST AUDIO CENTRE 
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A 354 BRIDGE ROAD, RICHMOND 

361 BRIDGE ROAD, RICHMOND 
^ JB2820 Coll Fitii of 3S4 

JtfiWrtHOCA FACT0RY ^^ Richmood 

WHOLESALE SUPPLIERS + TERMS AND TRADE-INS • 
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Fig . 3. Response curves showing the behaviour of various components in an 
audio transmission line . Note that compensation is achieved only at the 
expense of overall level. 


d the supply voltage—110 or 117— 
s been too low for efficient operation 
the equipment. 

Question: What Is meant by a “loaded 
te?” 

Answer: From this question it would 
pear that our questioner has been talk- 
g to men in the broadcasting stations. 
It is desirable to have broadcasting 
idios situated in town for reasons of 
neral convenience. However, in order 
get good transmission coverage it is 
ually necessary to choose a suitable 
;ation out in the open for the trans- 
itter. 

The program which originates in the 
idios is conveyed to the transmitter by 
tiding it over hired P.M.G. lines, simi- 
* to those used for telephones. 

This presents problems. The line con- 
ts of two parallel conductors and the 
pacity between them becomes quite 
gh over a distance of several miles, 
tis capacity is quite a menace, as it 
ids to shunt and weaken the higher 
dio frequencies. As it is the object 
broadcasting engineers to preserve a 
liform frequency response of the whole 
stem from, say, 50 c/s to 10,000 c/s, 
even higher, it is necessary to correct 
r this loss of high frequencies. 

This is done by “loading” or equalrs- 
g the line. A suitable network (Fig. 

consists of a parallel tuned circuit 
1, Cl, in series with a variable resistor, 
1. It is placed across the line at the 
ansmitter end. 

The operation of the system may be 
:plained as follows: A parallel tuned 
rcuit, such as LI, Cl % has the charac- 
ristic that it will offer maximum im- 
jdance between points A and B to a 


signal of the frequency to which it is 
tuned. To all other frequencies, either 
higher or lower, it will offer a lower im¬ 
pedance, the exact value depending on 
how far this is removed from the reson¬ 
ant frequency. 

If we adjust LI, Cl, to resonate near 
the top end of the desired response 
range, and where our losses are most 
serious, it is easy to see that because its 
impedance is very high, it will have little 
effect on the level. 

However, as we come down in fre¬ 
quency and the level across the line 
commences to rise, the impedance of the 
tuned circuit falls, tending to shunt these 
lower frequencies and keep them at the 
same level as those at the top end of 
the range. 

Unfortunately, the impedance of the 
tuned circuit will normally fall a good 


deal faster, for a given change of fre¬ 
quency, than the level across the line 
will rise. This is the reason for Rl. 
With it in series the total impedance 
across the line can never fall below this 
value, no matter how low the impedance 
of the tuned circuit may fall. 

The overall result is that, by careful 
selection of values for L, C and R, the 
equaliser network may be given a charac¬ 
teristic which is almost exactly opposite 
to that of the line, the combination of 
the two being a level response. 

However, this is not achieved without 
considerable overall loss of level. In 
fact, the artificial loss at all other fre¬ 
quencies must equal (approximately) the 
unavoidable loss at the highest required 
frequency. Suitable amplification must 
therefore be provided following the 
equaliser circuit to make good this loss. 



MACK* 
SOUW o 


r MAGRATH'S ^ 

SALES POLICY 


The MAGRATH "Sales Policy" of providing the Melbourne and Interstate Hobbyist 
with ail electronic equipment at competitive prices remains unaltered after 25 years 
of reliable, honest trading. This Policy, being established without false claims or 
price cutting, reflects the MAGRATH time-tested buying experience! To illustrate 
what we mean here ore a few examples: 

REMEMBER . . . 

Before buying your equipment obtain a "MAGRATH" Quote, you'll be pleased you did 
. . . because a "MAGRATH" quote will compare more than favourably with your other 
quotes . . . Phone, Call or Write 


Stereo Amplifiers from .£29 

Tuners from . £27 

Speakers from . 75/* 

Tape Decks from.£20 

Multimeters from . 507- 

Amplifier Kit Sets .. £29 

Speaker Cabinet Kits.£7/5/0 

Record Players from .£10 

Cartridges . . . the astounding Decca 
"Deram" ceramic cartridge with dia¬ 
mond. 

£7/19/6 


M A G R AT H 


CO. PTY. LT D. 


LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB 3731 
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W SELECTOR 


CHOKE 


6GW8 


f OUTPUT I 
IANSFORMER 


I OUTPUT j 
TRANSFORMER' 


mm 


[POWER TRANSFORMER] 


PICKUP PICKUP 


SPEAKER SPEAKER 


MAINS CORD 


The losses in this latter section are fair] 
high and virtually offset the gam fro: 
the 12AU7. 

This is followed by two triodes, or 
from each of the 6GW8’s which fon 
the push-pull output pair in each chai 
nel. The first triode is a straight amp] 
tier. with the cathode circuit arrange 
to receive negative feedback voltaj 
from the voice coil. The second trioc 
functions as a phase changer with equ; 
loads in its plate and cathode circuit. 

OUTPUT STAGE 

The output valves operate in a coi 
ventional ultra linear circuit, but witl 
out the need for screen dropping resi 
tors as used in the original version. Tf 
6GW8’s require a lower cathode bi; 
resistor and, as a result, a larger b 
pass capacitor. 

Because of the higher gain within tl 
feedback loop, the original feedbac 
components resulted in undesirably hi* 
feedback. The new values have bet 
selected to give 14 db, a fraction high 
than the previous figure. 

Overall sensitivity is 360 mV for 
full output of 9 watts per chanm 
Although a little lower tnan for tl 
Unit No. 3, it is still a significant in 
provement over the Unit No. 2 pe 
formance and against which it shou 
be most logically compared. 

In any case it must be appreciate 
that this sensitivity figure represents tl 
full 9 watts output, a condition norn 
ally likely only in extreme circun 
stances. 

A more practical method of expres 
ing the sensitivity is to consider actu; 
performance when used with typic; 
pickups. The type of pickup for whic 
this amplifier is intended is the coi 
ventional crystal turnover head, as fitte 
to the great majority of radiogram 
We have tried it with several of thes 

Davidson 

including the lower output ceramic ve: 
sion, and all are capable of driving 
to full output. And you can take oi 
word for it that full output means a lc 
of sound! 

We even tried it with a prototyp 
ceramic unit, not yet available on th 
market, which has been designed fc 
performance rather than output. Am 
while its output appears to be signif 
cantly lower than current types, we wei 
still able to produce more sound tha 
was good for comfort, even thoug 
there was little to spare. 

Briefly then, we may say that thi 
amplifier, as it stands, should be ad( 
quate for any currently available crysU 
or ceramic pickup—with something t 
spare. The need for anything mor 
would be hard to justify. 

Perhaps, at this stage, a few words t< 
those who already own a Unit No. 2 ma: 
be advisable. If your existing amplifie 
is doing all your require of it in term 
of sensitivity then, unless you plan t< 
change your pickup for a lower outpu 
type, there is little point in changing t< 
the new circuit. You would simply b 

>##############################»## 

The finished amplifier (top picture) 

is completely housed in a standard 

"Unit" case , similar to the "Unit 

No. 2". The chassis is also similar 

and the picture at left gives a good 
idea of the general layout. 


The “Unit” Stereo 
Amplifier No. 4 


One of the mosf popular amplifiers we have ever described was the 
"Unit Playmaster No. 2". This new amplifier is a logical successor to it, 
having the same general characteristics but a nice reserve of sensitivity 
for the lower output type pickups. 


D evelopment of this amplifier is 
a logical outcome of the work we 
did on the Unit Playmaster No. 3, where 
the advantages of the 6GW8 over the 
older 6BM8 were so clearly demonstrat¬ 
ed. It should be an ideal choice for those 
requiring a powerful amplifier capable 
of working from virtually any current 
model crystal or ceramic pickup. 

As in the case of the No. 3, the main 
advantage resulting from the use of the 
new valve is a very useful increase in 
sensitivity, particularly as this can be 
provided in that part of the circuit, 
following the volume control. Thus, 
there is little risk of overload. 
While suitable for use with low output 


crystal pickups, it is equally at home 
with the higher output types, and be¬ 
comes a very versatile unit. 

In the matter of power output, the 
improvement is less significant. However, 
it is achieved with somewhat simpler 

By John 

circuitry, which is a useful bonus on top 
of the improved sensitivity. 

Reference to the circuit will show that 
it is basically the same as the Unit No. 
2. A 12AU7 twin triode functions as a 
premaplifier for both channels, followed 
by the frequency compensation network. 
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The circuit follows the same general lines as the "Unit Play master No. 2," the main changes being the substitution 
*f 6 GV/8's for 6BM8's with associated component changes. The improved gain makes the circuit eminently suitable 

for the lower output ceramic pickups. 


ending money in order to be up to 
ite, but without any other worthwhile 
Wantage. 

On the other hand, if sensitivity is, or 
likely to be a problem, changing to 
is circuit offers a relatively simple way 
overcome it. And, of course, if you 
e building a new amplifier anyway, 
is is the logical choice. 

The chassis and case are identical with 
ose used for the Unit Playmaster No. 
the only alteration being the addition 
: a couple of tagstrip mounting holes. 

somewhat improved layout of the 
ider-chassis components is obtained by 
e use of miniature tagstrips. 

Commence by mounting ithe major 
>mponents as shown in the above- 
rnssis photograph. The output and 
)wer transformers are mounted as 
town for minimum hum pickup and the 
tter should be stood off the chassis 
! the thickness of one nut at least to 
duce currents induced in the chassis. 
Note carefully the orientation of the 
ve valve sockets as indicated in the 
lotograph and mount them accordingly. 
This done, the wiring can be com- 
enced. As with all projects of this 
pe we have adopted the single point 
irthing technique, routing all critical 
irth returns to finish at the input soc- 
its. This is made possible by the use of 
few extra lugs on the tagstrips. 

As there are two 3-amp heater wind- 
gs on the transformer, some attempt 
lould be made to provide approximately 
pjal loading on them. With this in 
rind, we have connected one winding 
> the two lower output valves (under- 
nassis photograph) and, if the inclusion 
f a Playmaster tuner is anticipated, this 
inding can quite easily be strapped 
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—- PARTS 

1 Chassis 12in x 7 Jin x 1-Jin. 

1 Case, internal dimensions 12-Jin 
x 4Jin x 7i\n deep, with panel, 
as used for the Unit Playmaster 
No. 2. 

1 Control Unit Label, with 5 knobs 
to match. 

1 Power transformer, voltage 
doubler type, tapped secondary 
104, 114 volts, AC at 150mA 
DC 6.3 volts c.t. at 5 amps. 

1 Filter choke, 150mA, 2 Henry. 

2 Output transformers, primary 
9000 ohms P-P with screen taps, 
secondary to suit voice coil of 
speakers. 

5 Noval sockets. 

12x2x5 oak switch. 

4 6 GW 8 or ECL 86 valves. 

1 12AU7 or ECC82 valve. 

2 Power diodes 1N1763, FST1/4, 
OA210, 1N2094, etc. 

CAPACITORS 

2 100 mfd 200VW elsctrolytics, one 
to be insulated. 

1 2 x 50 mfd 350VW dual electro¬ 
lytic (optional). 

1 32 mfd 350VW pigtail type 
electrolytic. 

2 50 mfd 25YW electrolytic. 

2 25 mfd 3VW electrolytic. 

2 25 mfd 10VW elctrolytic. 

2 .1 mfd 400 Yolt paper. 

4 .022 mfd 400 volt paper. 

2 .022 mfd 200 volt paper. 

2 .0047 mfd 400 volt paper. 


LIST ~~~~~~~~~~~ 

2 .0047 mfd 200 volt paper or 
styroseal. 

2 .001 mfd 200 volt paper or 
styroseal. 

2 560 pF ceramic or styroseal. 

2 270 pF ceramic or styroseal. 

2 100 pF ceramic or styroseal. 

RESISTORS 

(Half watt unless specified) 

6 1 meg. 

2 470K. 

2 220K. 

6 100K. 

2 68 K. 

2 47K. 

2 39K. 

4 12K. 

1 6800 ohm 1 watt. 

2 4700 ohm. 

2 3300 ohm. 

4 2700 ohm. 

1 2000 ohm 3 watt (optional). 

2 100 ohm. 

2 100 ohm 3 watt. 

1 2 meg linear potentiometer. 

3 250K ohm log. dual potentio¬ 
meters. 

SUNDRIES 

2 Utilux type connectors, 2 4-pin 
speaker plugs and sockets, dial lamp 
holder with lamp and bezel, 1 5-pin 
tuner plug and socket, 6 rubber grom¬ 
mets, miniature tagstrips (Cinch 
745 or similar), 1 7-tag, 2 4-tag, 

5 3-tag. Tinned copper wire, shield¬ 
ed cable, hookup wire, three core 
flex, power plug, etc. 







































































































































i POST THIS COUPON to . . . 

k A & R ELECTRONIC EQUIPMENT Pty. Ltd. 

m. 46 LEXTON RD., BOX HILL, P.O. BOX 9. 

r NAME ... ..... 

ADDRESS.,. .’ ... .. .. ' . 


SUPPLIERS OF A COMPLETE RANGE OF... 


Please send the following leaflets — 

i 1 POWER TRANSFORMERS 
I 1 AUDIO TRANSFORMERS 

B STEP-DOWN TRANSFORMERS 
TRANSISTOR TRANSFORMERS 
(Mark X in square) 


POWER, AUDIO & STEP DOWN 


R£M£MB£R! 



Sole Australian Agents: G.R.D. INSTRUMENTS PTY. LTD., CAMBERWELL, VICTORIA, Phone 82-1256. 


S.A. & W.A. 

Athol M. Hill, Perth. 

Alberts TV and Hi Fi, Perth. 
Newton McLaren, Adelaide. 

TASMANIA 

Homecrafts, Hobart. 


VICTORIA 


Aust. Sound and TV, Melb. 
Boronia Hi-Fi, Boronla. 

Electronic Developments. Melb. 
Encel Electronics, Melb. 

Homecrafts, Melb. 

Magraths, Melb. 

Myer Hi-Fi Centre, Melb. 


Radio Parts, 

Melb. 

Thomas’, 

Melb. 

Warburton Franki, 

Melb. 

QUEENSLAND 


Brisbane Agencies, 

B’bane. 

Chandlers, 

B'bane. 

A. E. Harrold, 

B’bane. 

C. A. Pearce, 

B'bane. 


N.S.W. 


Audio Engineers, Sydney. 

Arrow Electronics, Sydney. 

Hi-Fi Sales, Sydney. 

Radio Despatch, Sydney. 

United Radio Dist., Sydney. 

General Accessories, Sydney. 

A.C.T. 


Aust. Physical Labs., Canb. 
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r his coded underchassis picture is intended to make the physical layout as clear as possible. When mounting the 
alve sockets note particularly the orientation as shown by the arrows. Layout of the two main amplifier sections 

is almost identical. See diagram below tor panel wiring. 



SECTION 

NEAREST 


SELECTQI 


BALANCE 


I VOLUME TREBLE 


Zg SECTION 
/ REMOTE 
5 FROM 
INDEX PLATE 


TO EARTH 
AT INPUT SOCKETS 


SHIELDED CA8LE TO 
INPUT SOCKETS ** 


SHIELDED CABLE 
TO 6GW8 TRIODE GRIOS 


ross to the 5-pin socket provided for 
is purpose. The second heater wind* 
g supplies the two remaining output 
Ives, the twin triode, and the pilot 
np. 

Still referring to the under-chassis 
otograph, the incoming AC mains lead 
anchored at a 3-lug tagstrip (lower 
t-hand side) which also supports the 
msformer primary leads and the in- 
ming earth lead. Both heater winding 
ntre tap leads and the electrostatic 
ield lead are soldered to a lug under 
e of the transformer mounting bolts. 
Directly above the power transformer 
j the voltage doubling components, 
nsisting of 2 diodes and 2 capacitors. 
3 -lug tagstrip provides an anchoring 
int for the diode junction and trans- 
rmer secondary lead. The third lug 
s been provided should it be required 
mount a decoupling capacitor and re- 
tor for supplying HT to a tuner. 

The remaining ends of the power 
)des, the associated transformer sec- 
dary leads, choke leads, and the 6,800 
m decoupling resistor are connected 
the lugs on the appropriate electro- 
ic capacitors, all of which are of the 
right type. One of these, *in the voltage 
ubling circuit, must be insulated from 
5 chassis. 

Near the middle front edge of the 
assis (top centre) is a four-lug tag- 
ip which supports several tone control 
mponents which swing between this 
ip and the potentiometer lugs. The 
o top lugs support the 68K ohm 
sistors in the bass network and the 
ids going to the .1 mfd coupling 
pacitors. 

The fourth lug is used as an earth 
tint in the single point earthing sys- 
n, while the actual earth lug, which 
the third on the strip, is not used, 
wiring diagram illustrates the tone 
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control portion of the circuit and should 
be of considerable help. 

This drawing first appeared in with 
the Unit Playmaster No. 3 on page 50 
of the January, 1962, issue but con¬ 
tained a mistake. The two 12K ohm 
resistors at the lower ends of the bass 
potentiometers were shown connected to 
the .1 mfd coupling capacitors instead of 
to the chassis. 

Shielded microphone cable is run in 
two groups. The first is from the 
6 GW8 triode grids to the dual volume 
controls, the shields of which connect to 
the earthy lugs of the volume controls, 
which in turn* extend via tinned copper 
wire, back to the actual earth at the 
input sockets. The second group consist 
of three leads run between the selector 
switch and the input sockets at which 
point the shields are earthed. 

Directly above the 12AU7 valve 
socket we have a seven-lug tagstrip which 
supports the .1 mfd coupling capacitors 


and the leads to the tone control cir¬ 
cuits. The centre lug provides an 
anchoring point for the 220K ohm plate 
load resistors while the lug to the right 
serves as an anchor point for the cathode 
components and is extended to chassis at 
the input sockets via tinned copper wire. 

Arriving at the amplifier proper, it 
should be pointed out that we have two 
identical amplifiers which are wired 
in an almost identical manner. For the 
purpose of component identification, the 
exact location of these amplifiers in the 
under-chassis photograph can be defined 
as being either side of an imaginary line 
traced vertically down the centre of the 
photograph. The following description, 
therefore, need only mention one ampli¬ 
fier and point out minor differences. 

To the right of each of the 6GW8 
valves is a three-lug tagstrip, except in 
the case of the lower left socket, which 
has a four-lug strip. This fourth lug 
serves as a high tension distribution point 


INDEX 


PLATE 


This diagram shows the wiring behind the front panel , and should be studied 
in conjunction with the photograph above. Note the use of shielded cable 
and return of earth connections to the input socket. 
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8 WATT TO 70 WATT 



_ —— 

The range of AWA audio power amplifiers provides 
\ a type for every purpose, incorporating features and facilities 

— to meet every need in sound amplifying and distribution. Designed 

and built to the same high standards of quality, workmanship and performance 
for which the company has established a world-wide reputation in broadcasting and communication equip¬ 
ment, models PA826, 30 watt and PA827, 70 watt, are illustrated above with radio tuner PA831 fitted. 
The amplifier protective cover has provision for mounting a monitor speaker. 8 watt portable amplifier, 
type PA774, provides ample power for the needs of most indoor gatherings and many outdoor applications. 




Radio, record playing, and speaker switching 
units assembled with the amplifier to form a 
centralised system. 


554 PARRAMATTA ROAD, ASHFIELD, UA0791 « 167 QUEEN ST., MELBOURNE, MU9161 
• CNR. WILLIAM AND NEWCASTLE STS., PERTH 


Available in other States from 


NEWTON McCLAREN LTD., ADELAIDE ® CHANDLERS PTY. LTD., BRISBANE • AND FROM LEADING WHOLESALERS. 
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»r the triode stages of all four output 
lives. 

The triode section of the upper 6GW8 
live serves as the driver stage and the 
ree-lug tagstrip to the right of this 
•cket anchors the cathode components 
id 100 ohm unbypassed resistor. These 
e returned to the chassis at the input 
ickets. The plate of this stage is 
mpled via the .0047 mfd capacitor to 
e grid of the triode section of the 
wer 6GW8 valve which serves as a 
lase changer. 

The tagstrip to the right of the lower 
3W8 anchors the 100K ohm cathode 
ad resistor while the grid leak and 
thqde bias resistors are suspended be- 
'een the lugs and the valve socket pins. 
Both outputs from the phase changer 
e coupled via .022 mfd 400 VW capa- 
tors to the grids of their respective pen- 
de output stages as follows: the 100K 
lm cathode load resistor couples to the 
)per pentode stage while the 100K 
ate load resistor to the adjacent socket 
n which is the grid of the lower out- 
it pentode. 

ASSEMBLY 

The 1 megohm grid leak resistors are 
spended between the socket pins and 
'Ider lugs fastened under the socket 
its and bolts. Both cathodes of the 
ltput stages are connected together and 
e common cathode components sus- 
‘nded between the cathode pin of the 
?per output stage and the earthed 
»lder lug. The output transformer pri- 
ary winding can be wired to the valve 
ns and the centre taps to the main 
gh tension point. 

The appropriate transformer second- 
y leads terminate at the speaker 
>ckets and the feedback resistor and 
lasing capacitor are anchored between 
le of them and an unused lug. The 
ihagetti-covered tinned-copper wire 
-ining the feedback components to the 
)0 ohm unbypassed cathode resistor 
in be seen clearly in the under-chassis 
lotograph. 

The correct polarity in wiring' the 
condary to give negative feedback is 
zst found by trial and error. The 
Dlarity which gives a decrease in gain 
the correct one. 

In an attempt to obtain optimum 
Dwer output without redesigning a com- 
letely new amplifier and chassis, we 
scided initially to push the power 
ansformer to its maximum secondary 
iting of 150 mA without allowing a 
;argin for a tuner. Should it be de- 
red to operate a Playmaster tuner, the 
ital current drawn by the amplifier can 
2 reduced sufficiently by using a lower 
oltage tap on the secondary of the 
Dwer transformer. 


The transformer, of the same type as 
used in the Playmaster unit No. 2, has 
a tapped secondary winding giving 
104, 114 and 124 volts. 

If a tuner is not required the 114- 
volt tap can be used which, in the proto¬ 
type, gave a DC voltage at the first 50 
mfd capacitor of 264V. This voltage 
produced a total no signal current of 150 
mA. 

If provision is to be made for a 
tuner, the 104 volt tap can be used. This 


SPECIFICATIONS 

Power Output: 9 watts per channel. 
Senstivity: 360mV. 

Feedback: 14db. 

Frequency Response: 18cps to 
15Kc at 3db. 

Frequency Controls: Continuously 
variable. 

Range of Controls: Bass + 13db 
to -lOdb at 50cps. 

Treble + lOdb to -20db at 15KC. 


MAIN VOLTAGES 

104V Tap 114V Tap 


1 st filter cap. 

(100 mfd) 

263V 

286V 

2 nd filter cap. 

(50 mfd) 

244V 

264V 

3rd filter cap. 

(50 mfd) 

207V 

225V 

Total Current 

132mA 

150mA 

Bias 6GW8 / s 

6.5V 

7.4V 


gave a DC voltage at the first 50 mfd 
capacitor of 244 V and a no signal cur¬ 
rent of 132 mA, leaving a useful margin. 

In considering the additional current 
drain imposed by a tuner, it should be 
kept in mind that this current will be 
lower during signal conditions than no¬ 
signal conditions. While 25mA would 
be a typical no-signal current, this would 
be considerably reduced when the system 
was tuned to an average local trans¬ 
mission. 

In addition, there is still some margin 
in the transformer rating, even when the 
secondary winding may be running at 
150 mA. The total heater current is 
substantially less than the rating of the 
windings, meaning that the total primary 
wattage is less than maximum. In these 
circumstances, it is quite in order, with 
the approval of the transformer manu¬ 
facturer, to increase the HT current by 
the few milliamps likely to be involved. 

While on the subject of ratings, dissi¬ 
pation, etc., it should be pointed out 
that it is quite normal for an amplifier 



☆ 


This graph shows 
the level response 
of the amplifier, 
plus extreme set¬ 
tings for both 
treble and bass 
controls. Response 
for treble control 
is with bass in 
level position, and 
vice versa. 

☆ 



The Shure M232 is 
supplied with a cable 
with plugs at either end 
to facilitate installation. 
The price? 12" model, 
£28/10/-. 


strictly 
for the 
record... 


the incredible 


SHURE 


PROFESSIONAL 

tone arm 


Model M232 


protects records 

This tone arm pays for itself 
in reduced record wear and 
damage. It is ingeniously 
simple and the unpreceden¬ 
ted combination of adjust¬ 
ments gives you positive, 
visual control over balance 
and tracking force. The 
needle floats over the record 
smoothly—without “drag’' or 
‘skip,” without unnecessary 
(and damaging) force. 


improves sound 


To-day’s superb phono cart¬ 
ridges (which means the 
Shure Stereo Dynetics) 
produce oceans of undis¬ 
torted sound when played 
at the correct light weight. 
This arm does it best. In 
fact, it’s the only tone arm 
that’s up to the critical 
standards of the incompar¬ 
able Shure cartridges. 


This tone arm fea¬ 
tures precision ball 
bearings at all pivot 
points and note the 
plug-in head with 
positive alignment 
lock. 


The national distributors for 

SHURE BROTHERS INC., U.S.A. 
are 


Audio Engineers £?£ 


422-4 Kent Street, Sydney. 
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HI FI EQUIPMENT NEWS! 



New "Stentorian" Prices! 

That’s right . • . due to a new Trading Policy MAGRATH’S are now able 
to sell the famous English “Stentorian” Hi Fi Equipment and Associated Equip¬ 
ment at never-before prices. This is due to the fact that they’re the Australian 
Agents! Check these “Stentorian” prices and see what you can buy at 
MAGRATH’S. 


STENTORIAN HI-FI SPEAKERS 

8in P.M. Unit (Model H.F.816) 16.000 gauss magnea. Fitted with cambric cone, die- 
cast chassis, etc. Handling capacity 6 watts. Frequency response 50-15,000 c.p.s Bass 
Resonance 63 c.p.s. Priced at only £10 inch S. Tax. 


T10 TWEETER 

Pressure Tweeter, speed coil impe¬ 
dance 15 ohms. Response 2,000/- 
15,000 c.p.s. Flux density 14,000 
gauss. 

PRICED AT £8/6/8 including S. Tax. 


lOin Die-cast Unit (Model H.F.1012) incorporating 12,000 gauss magnet. Handling 
capacity 10 watts. Frequency response 30 c.p.s. to 14,000 c.p.s. Bass resonance 35 c.p.s. 
Priced at £7 including $ Tax. 

10, P.M. Unit (Model H.1*^016) 16,000 gauss magnet. Fitted with cambric cone, etc. 
Handling capacity 10 W 4 tts. Frequency response 30 c.p.s. *to 15.000 c.p.s. Bass resonance 
35 c.p.s. Priced at £11/6/8 including S. Tax. 


T359 CONE TWEETER. 

Frequency response 3,000-15,000 
c.p.s. Overall size 3iin dia. x 2in 
deep. Voice coil impedance 1$ ohms 
or 5 ohms. Power handling capacity 
15 watts when used with 3,000 c.p.s. 
crossover. 

PRICED AT £3/1/8 including S. Tax. 


STENTORIAN CONCENTRIC SPEAKERS 


lOin Concentric Duplex Speakers . . . 30- 
14,000 c.p.s. with bass resonance at 35 c.p.s. 
Power handling capacity 7 watts with cross¬ 
over network PRII *“ 

eluding S Tax. 


&ICED AT £20/7/ in- 


12in Concentric Duplex Speakers . . . 25- 
17,000 c.p.s. with bass resonance at 35 c.p.s. 
Power handling 15 watts . . . PRICED AT 
£44/16/8 including S. Tax. 


CX3000 CROSSOVER NETWORK. 
3,000 c/s are half section series con¬ 
nected having an attenuation of 12 
db per octave. 

Clumber Cabinet with 9in speaker 
. . Aluminium Voice Coil good to 
16,000 cycles. 

PRICED AT £20, including S. Tax. 


H. MAG RATH A CO. R T Y. LTD. 

LT. LONSDALE STREET. MELBOURNE, VICTORIA, PHONE FB 3731 


CERAMIC 

MICROPHONE INSERTS 



RECENTLY DEVELOPED TO WITHSTAND HIGH TEMPERATURES 


• Manufactured to suit 
Australian conditions 

• Extremely robust 

• Not affected by 
temperature or 
humidity 

• Suitable for 
speech or music 



Dia. 1x f" thick 
Impedance — Grid 
Price £2-0-6 plus 4/3 Sales 
Tax 


Dia. l£ n x 5/16" thick 
Impedance — Grid 
Price £1-14-1 plus 3/7 Sales 
Tax 


ZEPHYR PRODUCTS PTY. LTD. 


58 men STREET, CLEM IRIS, VICTORIA 

ENQUIRIES 

D. K. Northover PERTH. Neil Muller Ltd. ADELAIDE Jacoby Mitchell & Co. Pty. Ltd. SYDNEY 

Homecrafts (TAS.) Pty. Ltd. HOBART T. H. Martin Pty, Ltd. BRISBANE 
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>f this size to become quite warm in 
>peration. The case has been well ven- 
ilated to allow adequate movement of 
iir, but it is advisable to mount it on 
our small rubber feet so that there will 
>e an adequate flow through the holes 
n the bottom of the case. Failure to 
ibserve this point could result in severe 
rverheating. 

For those readers interested in the use 
>f the radio as a source of stereo en- 
ertainment, we suggest a useful but 
imple addition to the function switch, 
t enables the 2FC, 2BL combined stereo 
>roadcast to be channelled through the 
tereo amplifier system. 



broadcasts . 

These broadcasts are heard between 
0 and 10.30 p.m. almost every Monday 
iver the above stations and their asso¬ 
rted regional stations. 

The circuit addition makes use of the 
ifth position of the function switch, 
vhich could henceforth be referred to 
is the stereo-radio position. A small 
•ircuit of the function switch wiring is 
hown and the two additions are clearly 
narked. These are, firstly, the strap 
jetween positions 4 and 5 of the top sec- 
ion and, secondly, the addition of a 
econd radio input socket wired to the 
hird switch section. 

This second radio input socket could 
>e mounted in any convenient position 
dong the rear lip of the chassis and 
vired to the selector switch using 
hielded microphone cable. When 
witched to this new position, your Play- 
naster Program Source, tuned to, say, 
:FC, will be switched to only one of 
he stereo channels. A second tuner, 
uned to 2BL, will be switched to the 
>ther channel. 
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VA/ALTHAM 

V VtRADING Co. 

155 Wickham Street, Fortitude Valley 


BRISBANE 



10/6 


TELEPHONE WIRE 

3,000 FEET ON A 
METAL DRUM. 10/6 

This wire is suitable to hook up your 
inter-office telephone systems. 3.000 feet 
are supplied on a study metal drum with 
carrying handle. Buy now. 

Only 10/6 Reel 

(5/ Delivery to Rail) 


RECORDING 

TAPE 

1,200ft spools of twin- 
sided recording tape on 
standard 7in plastic 
spools. 23/6. 

(Post and Pack 3.6) 

TAPE 

SPOOLS 

3in. 3/3; 7in, 5/11; 
5-'/4in. 5/6. 

(Post and Pack 1 6) 


SLIDE RULES 

White slide rules, suit¬ 
able for engineers, 
draughtsmen, electrical 
engineers and students. 
CONCISE POCKET 
RULE (circular), 12/6. 
STRAIGHT EDGE 
(approx. 11 inches). 55/. 
STRAIGHT EDGE 
(approx. 7 inch). 50/. 
STRAIGHT EDGE 
(approx. 6 inch), 39/6. 
(Post and Pack 20 


ARMY 

TRIPODS 

Universal ex-Armv tri¬ 
pod. 12/6. 

(5 Delivery to Rail) 

CARBON 

MICROPHONES 

Suitable for intercom, 
sets. etc. Brand new. 
complete with cord. 3/6 
(Post and Pack 1 6) 


RECTIFIERS AND 
TRANSFORMERS 

6 and 12 volt transfor¬ 
mer, 45/. 6 and 12 

volt rectifier. 37/6; 2 
amp. Suitable for use 
with model train sets, 
trickle charging, etc. 
(Post and Pack 8 6) 


PICK UP ARM 

With turnover stylus 
for 75 and LP record¬ 
ings. Brand new. com¬ 
plete with needles. 
39/6. (Post and Pack 
5 ; 6.) 


'AMMO' TOOL 
BOXES 

Suitable for heavy 
tools. Sturdy metal 
case with leather carry¬ 
ing strap. 12/6 each or 
3 for 33/. 

(5 Delivery to Rail) 


WOBBULATORS 

Must clear. Lowest pos¬ 
sible price. 25/. (Post 
_ and Pack 3 '6.) 

POCKET 

TELESCOPE 

Suitable for tourists, 
bird watchers, etc. Sup¬ 
plies 25 magnifications. 
Folds into a neat, 
pocket - sized pigskin 
case. £3/19/6. 

(Pack and Post 4 6) • 

SEE WALTHAM'S 
OTHER ADVT. 
ON PAGES 
70 4 71 


DESK PHONE 

Good in appearance. 
Suitable for office to 
office communication. 
Complete with lead and 
handpiece. £5/10/. 

(Post and Pack 8 6) 

RIFLE SIGHT 

Ex-Army sighting ’scope 
with cross hairs for ac¬ 
curate targeting, 25/. 
(Pack and Post 4 6) 

RADIO 

VALVES 

1 A3. 7/6 

1A5. 7/6 

1B32 7/6 

1D8. 5/' 

MAP 

MEASURES 

These instruments as¬ 
sess distances directly 
from the scale of a 
map. Measure in 

miles, kilometres and 
nautical miles. Stan¬ 
dard Model. 17/6. 

Special Model (with in¬ 
built compass), 19/6. 
(Post and Pack. 2/6.) 

ROOM TO ROOM 
INTER-COMM. 
EARPHONES 

Dynamic type. Ideal 
for boys’ room to room 
telephone. Very clear 
and simple to use. No 
extras needed, 7/6 ea, 
15/ pr. 

(Post and Pack 3 6) 

1F5.10/6 

1G6. 7/6 

1H6. 3/9 

IJ6. 5/ 

1K5. 3/9 

1K6. 7/6 

1K7. 3/6 

3A4.12/6 

6AB7 .10/6 

6AG5. 3/9 

6AG7 12/6 

MORSE KEY 
AND BUZZER 

New R.A.A.F. morse 
key with new high- 
pitched buzzer audible 
above machinery noises. 
10/. (Post and Pack 
2/). 

6AJ6.12/6 

7A8.2/11 

7F7. 5/ 

7N7.1/11 

12AH7.12/6 

12C8 10/6 

I2SG7.12/6 

(Pack and Post 2 per 
order.) 

MAGNETS 

Big. powerful, alnico 
magnets, useful for all 
hobbies. 4/6. 

(Post and Pack 1 6) 

^^^^^^VIGATIONAL 

TWO VOLT 
ACCUMULATORS 

Excellent value, 17/6. 
(5 Delivery to Rail) 

POCKET 

MULTITESTER 

Find those faults in 
your electrical equip¬ 
ment quickly and pre¬ 
cisely. Sensitivity 1,000 
ohms per volt. All volt¬ 
ages from 0 to 1,000 

AC DC. £3/19/6. 
(Pack and Post 8 6) 

HEADPHONES 

Brand new, high imped¬ 
ance headphones. 4,000 
ohm. Suitable for crys¬ 
tal set. etc, 27/6. 

(Post and Pack 3 6) 

AUTO SOCKET 
SETS 

Complete with ratchet 
and “L” bar. Super 
19 piece Metric or 
S.A.E. 30/. (Post and 
Pack 5/6.) 

TELESCOPES 

POWER TELESCOPES: 
Supplies 50 magnifica¬ 
tions through a blued 
lens. Complete on a 
tripod. £9/19/6. 
RANGE TELESCOPES: 
On universal ’swivel tri¬ 
pod. Supplies 40 magni¬ 
fications. £8/19/6. 
(Pack and Post 8 6 for 
both). 

SPARK PLUG 
TESTER 

Checks existence and 
density of spark. Clips 
into the pocket like an 
ordinary fountain pen. 
5/9. (Post and Pack 
1/.) 

ARMY 

CLINOMETER 

Ex-Army levelling in¬ 
strument. ideal for 

grading, dividing and 
fencing. Supplied in a 
leather carrying case. 
15/. (Post and Pack 
4/6.) 

SPARK PLUG 
SUPPRESSORS 

Set or seven for your 
six cylinder car. 6/6 
set or 1/9 ea. (Post 
and Pack 1 ^6.) 

SANWA 

TRANSISTOR 

CHECKER 

For testing NPN PNP 
type transistors. Meas¬ 
ures ICO and Alpha 
and Beta values. Also 
for power transistors 
up to 1 MA. Supplied 
with batteries, £12/10/ 
(Pack and Post 10/6.) 

AUTO PLIER 
SET 

Set of three pliers in 
a plastic roll. Special 
(with insulated hand¬ 
grips) 25/. Standard 

19/6. (Post and Pack 
3/6.) 

P8 COMPASS 

Ideal for any small 
craft. Oil damped, 

£3/10/. 

(5 Delivery to Rail) 


it MAIL ORDERS 

Mail Orders are handled 
with our utmost care 
and efficiency. To as¬ 
sist oyr policy, patrons 
are asked to furnish 
names and full ad¬ 
dresses. 


LOOK! LOOK! LOOK! 

CHEAPEST AERIALS IN TOWN 

EX-TANK WHIP AERIALS 

No better value than this can be found anywhere. 
Two section aerials total 8 feet in length. Make 
excellent aerial for your car. Only 15/. 

(Packing and Delivery to Rail 5/.) 

AERIAL BASES 12/6 <Post 3/6.) 


REAR VISION MIRRORS 

Chrome plated, beautiful design. 
32/6. (Pack and Post 4/6.) 
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Following our discussion last month on the new TV channels, a number of requests are to hand 
for additional information on aerial design and installation. Although we touched briefly on 
this subject, a more comprehensive discussion is warranted, covering TV aerials in general but 

with particular reference to the new channels. 


By Alan Matt 


V IEWERS in primary service areas 
have long been amused by the 
elaborate measures taken by country 
residents to permit reception of city TV 
stations, some areas being a virtual 
forest of high masts and stacked arrays. 
Now the boot is on the other 
foot and the city viewer is faced with 
much the same problem if he desires 
to watch the nearer country channels. 

Of course, the problem never arises 
if the city viewer decides at the outset 
that he is not going to be bothered 
watching country TV when he has 
three perfectly good channels right on 
his doorstep. 

POTENTIAL INTEREST 

However, there will inevitably be a 
considerable number of city viewers, 
technically minded and otherwise, who 
will want to receive the nearer country 
stations just for the heck of it. And, 
of course, there will be those to whom 
the alternative programs offered will be 
of genuine interest. 

Unfortunately, the idea of being able 
to view more channels than previously 
is not the blessing it would seem at 
first glance. If the channels are all 
distant or all local, the probem is 
usually one of selecting the appropriate 
technique, by this time pretty well de¬ 
fined. 

At this stage, however, while there 
are several possible approaches to satis¬ 
factory reception of both local and 
distant transmitters, practical experience 
and public reaction have been insuffi¬ 
cient to establish in the various areas 
what is or is not worthwhile; or what 


is or is not an “optimum” approach 
The following discussion should serve, 
in the meantime, to clarify the general 
picture. 

The factors influencing the selection 
of an antenna system are the same, to 
a greater or lesser degree, in both 
primary and secondary service 
areas, viz., available signal strength, 
number of channels to be covered, 
proximity or otherwise of reflecting 
objects and lastly but by no means least, 
cost. 

The consideration of available signal 
strength is normally unimportant in a 
primary service area, unless the particu¬ 
lar location is a difficult one due to 
shielding by terrain or large buildings. 
For this reason, antenna gain is of little 
concern and ghost reflections may be 
the main factor in aerial selection. 

Fringe areas, on the other hand, 
normally require the use of an antenna 
having the highest possible forward gain 
to make the most of the signal available. 
Image problems are a lesser considera¬ 
tion though, as often as not, aerials 
having high forward gain also have low 
pickup from other directions. 

Difficult locations in a primary service 
area may also require the use of a 
complex antenna having high forward 
gain and/or high front-to-back ratio in 
order to eliminate unwanted reflections 
from surrounding objects. As we have 
just mentioned, these two characteristics 
often go hand in hand in a properly 
designed antenna, although the 
problem is complicated somewhat by 
another important factor, namely, band¬ 
width. 


The picture above 






For the viewer who wishes to receive the new channels in style, a complex, 
all-band array may be installed, similar to this Channelmaster "Crossfire 
beam shown being mounted, complete with rotator, on the roof of our 
city office building. Coaxial cable carries the signal to our laboratory, 
while a special 3-wire ribbon connects to the rotator. 
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Without going into too much involved 
detail, it should be understood that a 
simple dipole aerial exhibits maximum 
efficiency when its length is approxi¬ 
mately equal to a half wavelength hi 
the frequency of the signal being 
received. In this condition, the nominal 
centre impedance is 70 ohms and it is 
at this point that the transmission line 
is normally connected. 

For maximum signal energy transfer, 
the aerial impedance and receiver input 
impedance should be equal or made 
equal by the use of an input transformer 
at the receiver end. 

Because * the antenna is usually 
located somo distance from the receiver, 
a transmission line is used to convey 
the signal picked up by the aerial to 
the receiver and it is essential that the 
transmission line have the same imped¬ 
ance as the antenna and receiver input, 
if maximum efficiency is to be preserved. 

IMPEDANCE VARIATIONS 

These requirements can be satisfac¬ 
torily met in practice only if the system 
is designed to handle a very narrow 
band of frequencies. At frequencies 
above or below resonance, the centre 
impedance of the antenna rises quite 
sharply, reaching a maximum when the 
antenna equals one wavelength. 

If the frequency is increased to the 
point where the antenna equals one and 
a half wavelengths, the centre impedance 
will return to the half-wave value of 
70 ohms. 

The effect of this impedance change 
with frequency reduces the amount of 
signal transferred to the receiver at all 
frequencies other than those at which 
the antenna is equal to an odd number 
of half-wavelengths. 

It follows that, for maximum efficiency 
on all channels, a desirable arrange¬ 
ment would employ a separate antenna 
for every channel not exhibiting a 3:1 
harmonic relationship. Put into practice, 
this would mean at least two, possibly 
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TV ANTENNA DESIGN DATA 


CHANNEL 0 1 2 34 5 5A 6 7 8 9 10 11 


REFLECTOR 

120" 

CO 

87.5" 

65.6" 

59.8" 

55.6" 

41.5" 

37.2" 

31.6" 

30.4" 

29.3" 

27.5" 

26.6" i 

ANTENNA 

114.2 5" 

93.2" 

83.4" 

62.5" 

57" 

53" 

39.5" 

31.2" 

30.1" 

29" 

27.9" 

26.2" 

25.3" | 

1st DIRECTOR 

109" 

88.75" 

79.5" 

59.5" 

54.2" 

50.5" 

37.6" 

29.7" 

28.7" 

27.6" 

26.6" 

25" 

24.1" 1 

2nd DIRECTOR 

106.7 5" 

87.25" 

78" 

58.4" 

53.25" 

49.5" 

36.9" 

29.2" 

28.2" 

27.1" 

26.1" 

24.5" 

23.6" | 

SPACING 

45.75" 

37.3" 

33.4" 

25" 

22.8" 

21.2" 

15.8" 

12.5" 

12" 

11.6" 

11.2" 

10.5" 

io.i" i 


Antenna designed for channel centre operation, the driven element being a folded dipole fed with 300 ohm 
ribbon. Standing wave ratio should be no more than 2:1. Element spacing is 0.2 wavelength. 

Figure 1 


ree or more, aerials to be mounted 
the one mast in any given area. 

As a practical example of harmonic 
lationship, the corrected half-wave 
mension for a Channel 2 dipole is 
.4 inches, which is almost exactly 
ree times the length of a Channel 9 
pole. This means, in fact, that an 
tenna designed for operation on 
lannel 2 would function with almost 
a same efficiency on Channel 9, though 
th a difference in directivity pattern 
lich needs to be taken care of. 

This relationship, however, does not 
ke any other channel into considera- 
>n and some compromise in design is 
.cessary to achieve a more general 
sponse. 

COMPROMISE DESIGN 

In practice, some degree of inefficiency 
m usually be tolerated without degrad- 
g the picture too much and the antenna 
ay be designed as a compromise 
jtween two or more closely placed 
lannels. 

As a further example, if the antenna 
cut to equal one and a half wave- 
ngths on Channel 8, it will be only 
ightly longer than optimum for Channel 
while functioning as a reasonable com- 
romise between Channels 7 and 9. This 
laybe verified by referring to the chart 
i Fig. 1. 

While the compromise design just 
lentioned performs acceptably on the 
listing city channels, its potential value 
)r channels occupied by the newer 
ations is very small. This arises from 
le fact that these channels allocations, 
)r the most part- occupy frequencies 
hich are suitably related to other 
hannels. 

The only exception to this is Channels 
and 6. but the present allocation is 


such that it is unlikely to be of much 
practical use. 

It most cases, it will be necessary, 
therefore, to utilise at least one and, 
possibly two, extra antenna for recep¬ 
tion of the new stations. Only under 
fortuitous conditions will it be possible 
to utilise signal picked up on the existing 
antenna or feed-line, though the pos¬ 
sibility of this should not be overlooked. 

Thus far, we have considered only 
aerials composed of a simple dipole, 
with no attempt made to augment aerial 
gain or to modify its directivity pattern. 
In country areas, to receive the new 
local transmitter(s) nothing more than a 
dipole may be needed. In other cases, 
there may be a clear need for some¬ 
thing more ambitious to cover the extra 
channels, either by reason of additional 
signal requirements or the need to dis¬ 
criminate against unwanted reflections. 

This is where the experimenting be¬ 
gins. 

The directivity pattern of a simple 
dipole antenna is a figure eight con¬ 
figuration with the main lobes lying at 
right angles to the length of the dipole, 
Fig. 2(a). Signal pick-up is maximum 
in directions broadside to the antenna 
and minimum along its length. Since 
the signal pick-up is the same from 
both sides, a dipole offers no discrimi¬ 
nation against signals arriving from a 
direction opposite from that of the de¬ 
sired transmitter. 

A dipole’s directional properties may 
be improved by the addition of what 
are known as “parasitic” elements to 
the antenna, their function being to 
minimise signal pick-up from the un¬ 
wanted direction while at the same time 
providing a worthwhile increase in the 
amount of signal picked up from the 
desired direction. 


Parasitic elements may be added in 
the form either of directors or re¬ 
flectors, depending on their position re¬ 
lative to the driven element. Usually 
little is to be gained by the use of 
more than one reflector element, cut 
slightly longer than and placed approxi¬ 
mately a quarter wave-length behind 
the driven element. Director elements, 
on the other hand may number as many 
as fifteen or so, being usually cut pro¬ 
gressively shorter than the driven ele¬ 
ment and spaced at equal up-to-quarter- 
wave intervals in front of it. 

The first step beyond the simple dipole 
is the addition of a single director, 
which combination achieves a slightly 
higher gain than a single reflector and 
dipole arrangement. The reflector is 
usually added as the next step and, 
if extra gain is required, more directors 
may then be added as desired. 

EFFECT ON IMPEDANCE 

The addition of these parasitic ele¬ 
ments has a considerable effect on the 
centre impedance of the driven element, 
the value dropping below the original 
figure of 70 ohms as more elements 
are added. The addition of a single 
director or reflector reduces the imped¬ 
ance to something in the vicinity of 
50 ohms* while a complex beam, em¬ 
ploying a large number of director ele¬ 
ments may have an impedance around 
20 ohms. 

Fairly obviously, something has to 
be done about matching this lowered 
impedance to the transmission line, if 
optimum power transfer is to be pre¬ 
served. Stock transmission line imped¬ 
ances rarely go as low as 20 or 30 
ohms. Normal practice is to use either 
70-ohm coaxial cable or, more common¬ 
ly, 300-ohm ribbon as the lead-in 


☆ 


: ig. 3 These draw- 
ngs should give 

ufficient detail to 
yermit construe - 
ion of the four 
element beam to 
ie under taken 
vith a minimum 

if difficulty. The 
recessary clamps 
are avail able 

through most 
rade houses or 
yntenna manufac¬ 
turers. 

☆ 



dio. Television & Hobbies, May, 7962 


49 


































pn 

iiiiiliiiii^^^^S 


jnKSgH^^44ai« 


3 piii| 3 ^ii; 

\4±iL ii iTrr rnrH^w 

... .Mate* 


The AD-1 
ULTRA HIGH FIDELITY 

LOUDSPEAKER SYSTEM . . . £ 14 / 19/6 COMPLETE 


^ Nfw«hw^.lLT n4 ^ H 

•Hi+H-niiLro n w#*#* 


(unpolished only) 


A MIRACLE IN SOUND 


After two years of research and development, a speaker system we can unconditionally guarantee to b 
the finest bookshelf unit you have ever heard, REGARDLESS OF PRICE, or your money back. Over 2,50 
similar test systems are now in use in private homes in the U.S.A. The acceptance has been unbelievable 
Never before a sound so realistic to so many people in so many different homes! These are the facts the 
enable Audio Discounts of Australia to make this bold offer. 


DOUBLE WOUND VOICE-COIL 
11,500 GAUSS IMPORTED MAGNET\ 


CONCENTRIC REAR CENTERING DEVICE 


PNEUMATIC LOADING 
ACOUSTIC DAMPENING MATERIAL 


8" HIGH COMPLIANCE WOOFER 
ALMOST ! 4"CONE DISPLACEMENT 


TERMINAL STRIP TO 
AMPLIFIER 



PRECISION CONTROLLED LOW FREQUENCY 
DIAPHRAGM TERMINATION 


ANTI-INTERMODULATION CONE RE-INFORCEMENT 
3” HARDENED TWEETER DIFFUSION CONE 
DUST PROOF CENTRE DOME 


\ STRENGTHENED TWEETER SURROUND 
ELIMINATES SPURIOUS RESONANCES 


j /.'wood construction" 17, 

ADDITIONAL Vi FRONT PANEL RE INFORCEMENT 


ACOUSTICALLY TRANSPARENT 
'TYGAN” GRILL CLOTH 


RESPONSE: 30-16,000 C.P.S. 
IMPEDANCE: 10-16 ohms standard 
(2-4 ohms add £1) 

SHIPPING WEIGHT: 27 lbs. 

This unit will operate at maximum 
efficiency with amplifiers from 
3 to 25 watts. 


AUDIO DISCOUNTS OF AUSTRALIA 


43-45 Sussex Street, Sydney, N.S.W. 
Mail Order Specialists in High Fidelity 
and Stereophonic Sound Equipment. 


AUDIO DISCOUNTS OF AUSTRALIA 


A AUDI 

| 43-45 Sussex Street, Sydney, N.S.W. 
I Mail Order Specialists in High Fidelity 
MS and Stereophonic Sound Equipment. 

Gentlemen, please ship . . AD-I LOUDSPEAKER 

SYSTEMS. I understand these units are guaranteed and if I am 
not satisfied I may return for a full refund of sales price. £14/19/6 

EX STORE SYDNEY. 


Name 
Address 
City and State 
Enclosed find cheque 


.money order 

PLEASE ADD EXCHANGE 
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aterial, employing some form of im- 
sdance transformation to effect a cor- 
ct match. 

Several methods may be employed 
it the type most often used in TV 
stallations makes use of the natural 
ipedance step-up of the folded dipole. 
By folding the driven element as 
town in Fig. 2(b) the current flowing 
the antenna is now divided equally 
itween each section, with the result 
at the impedance at the centre pont 
effectively four times larger than 
•eviously, i.e., approximately 280 ohms. 
(This may be verified quite simply 
om the power formula W equals I 2 R. 
I is halved, then to obtain the same 
>wer output, R must be increased four 
nes. By the same reasoning, if three 
irallel elements are employed in the 
iven element, the current in each will 
: one third that in a single dipole,, 
id the centre impedance will be nine 
nes the original figure or approxi- 
ately 630 ohms. In other word, the 
ntre impedance is stepped up by the 
uare of the number of elements em* 
oyed.) 

It has been found that an imped- 
ice mismatch of 2 to 1 can be toler- 
ed without introducing appreciable 
ss of signal. This being the case, 
tempt is seldom made to obtain the 
eal 1 to 1 match between antenna 
id transmission line. A beam array 
:ing multiple parasitic elements may 
! suitably matched, therefore, by fold- 
g the driven element, thereby raising 
e impedance to something around 150 
lms which can then be used with a 
)rmal 300-ohm line and still possess 
:asonable efficiency. 

TACKED ARRAYS 

In deep fringe areas, two or more 
itenna arrays may be suitably inter- 
mnected or “stacked” to give extra 
lin. The method of feeding such a 
acked array involves a little careful 
ilculation and space does not permit a 
jmplete coverage in this article. The 
atter was quite comprehensively dealt 
ith in an article which appeared in 
ur January, I960, issue, page 34. 

With all this in mind, we calculated 
ie data given in Fig. 1 which will 
srmit the construction of relatively 
mple four element beams for any de- 
red channel. Note that these dimen- 
ons are not compromised in any way 
i permit harmonic operation but are 
esigned to resonate at the centre of 
ach channel allocation. 

The centre impedance of the driven 
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Horizontal radiation pattern of a 
simple halt-ware dipole is shown in 
Fig . 2 (a). Note that there is no 
discrimination between signals arriv¬ 
ing from either direction . Fig . 2 (b) 
shows how the dipole may be folded 
to effect a four-to-one impedance 
step-up . 

element, as a straight dipole, is in the 
vicinity of 35 ohms which means that 
it may be fed with reasonable success 
by either 50 or 70-ohm coax cable. 
Alternatively, by using a folded dipole, 
the impedance may be increased to 
140 ohms which will permit the use 
of 300-ohm ribbon. If an accurate 
match is sought, then the use of three 
elements in the construction of the 
driven element will provide the nine 
times impedance transformation neces¬ 
sary to match a 300-ohm ribbon. 

Folding the dipole, by the way, has 
an important beneficial effect over and 
above its contribution to impedance 
matching. A folded dipole is less sharp 
in its frequency response than a simple 
type, so that its response is better to 
frequencies (or channels) adjacent to 
that for which it is specifically cut. 

The beams described in the chart may 
be constructed of either aluminium, 
dural, brass, copper or steel tubing or 
rod, depending on what happens to be 
on hand or is the most easily obtain¬ 
able. Non-ferrous materials are to be 
preferred from the point of view of 
corrosion resistance and any steel com¬ 
ponents used should be heavily plated 
for this reason. 

The diameter of the tubing is un¬ 
important, anything from ±in to iin 
being suitable in most cases. The lower 
frequency beams should preferably use 


: OR SYDNEY VIEWERS -, 

Sydney viewers who are in a good location may care to try this ; 
simple compromise antenna designed for reception of both channels 3 < 
and 4. 

It makes use of the fact that the length of the first director for a i 
channel 3 antenna is almost identical to the length of the reflector for a J 
channel 4 antenna. In other words, the one parasitic element can be made j 
to function as a director on 3 and a reflector on 4. < 

Because in most metropolitan locations the signal from channel 4 < 
is considerably stronger than channel 3, the driven element can be cut ! 
to favour the latter and still perform acceptably on channel 4. J 

We have had opportunity for experiment with a simple array using ; 
two directors and a driven element positioned for channel 3 which func- < 
tions as a two element array, driver and reflector, for channel 4 with quite < 
good results. The second channel 3 director has negligible effect on ! 
channel 4. ! 

The driven element was made in the form of a folded dipole 60in J 
long and fed with 300 ohm ribbon. The two directors were cut according j 
to the chart for channel 3 and spaced 25in. Note that this simple north- < 
south arrangement is only applicable in locations where the receiving ! 
site is located more or less on a line joining the two stations. I 


LOW COST 

HI-FI 

Complete 6-Unit Stereo 
High-Fidelity Outfit 

s£H5 

This price buys these 6 famous-brand 
units as a complete outfit:— J 






UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: BW 3718-BW 3926 
Sydney's leading High-Fidelity Specialists 

TRADE ENQUIRIES WELCOME 


1 MULLARD 4-4 Stereo Amplifier 


2 GOODMANS 10" Wide Ranee 


2 SPEAKER Enclosures, craftsman made 

All the above for £115; easy terms. 


•Also available, our "Chairside" Cabi¬ 
net to house your Amplifier and Record 
Player, if required, £18/10/-. 

OPEN SATURDAY MORNINGS 


(LURID) 
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T YPE 72 PENCIL MICROPHONE 


# Australian made for Australian conditions. 

• Robust Dynamic Insert. 




Excellent frequency response 

Stand or hand operation with 
quick release from clamp. 

Detachable Cable. 

Quick Release. 

Pleasing appearance. 

Low cost. 


Ideal for Studio, 
Interviews, and 
Nightclub use. 



TECHNICAL DETAILS 


Manufactured by 


FREQ. RANGE 50 to 17,000 CPS 
OUTPUT—50(H) Odb-lvolt/dyne/cm2 
IMPEDANCE 50 ohms 
FINISH Grev and Satin Chrome 
SIZE: Hindi Front O.I). to 
Hindi Rear O.I). by 
7 A indies Lon«r. 

CONNECTION. Locking 3 pin Cannon 
SWIVEL. 5/8 inch 26 T.P.I. to 
li inch slotted clamp. 


ZEPHYR PRODUCTS PTY, LTD, 

5 8 HIGH STREET, GLEN IRIS, S. E. 6, VICTORIA 


MANUFACTURERS OF RADIO S ELECTRICAL EQUIPMENT & COMPONENTS 



TAPE RECORDING MACHINES 

NOW AVAILABLE IN AUSTRALU 


UHER UNIVERSAL: 



3 speeds, 31, li, 1 5/16 ips. 5in spools, twin track—up to 8 hours' recording 
Automatic and manual modulation. Fully automatic and continuous playbacl 

* Fully automatic operation of slide projectors. 

* Perfect for synchronisation of movies. 

All automatic operations electro-magnetically controlled. 

Sound response remote control. 

SPECIAL FEATURE: UHER UNIVERSAL is supplied complete with 
four-function remote control microphone for first-class recording and fc 
office dictating. Foot control switch for transcribing optional extr; 
Many other features included as standard. 

Price (complete with case, special microphone and tape) 

£159/18/3 (including Soles Tax) 

* Accessories required. 

UHER STEREO RECORD I 

STEREO TAPE RECORDER 

3 speed, 7i, 3$, M ips. Unit complete for stereo recordinj 

7in spools—four track. Built-in loudspeaker — extensio 

Frequency response, 40-20,000 cps. speaker (radio speaker may be usee 
Automatic and manual modulation. required for stereo playback. 

Price (complete with case and long playing tape) 

£186/17/- (including Sales Tax) 


A COMPLETE RANGE OF UNITS IS AVAILABLE 

Write or phone:— SYDNEY: ATRAM PTY. LTD., 5 McLaren Street, North Sydney. 

Phone: 92-4177 (4 lines 

MELBOURNE: ATRAM PTY. LTD., 28 Wellington Street, St. Kilda. 

Phone: 51-4466, 51-457 

Trade enquiries welcomed COMTEC PTY. LTD. at above addresses 
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le larger diameter material to prevent 
igging. If a folded dipole is used, it 
lould ideally be constructed from one 
iece of material but two lengths may 
e used if good end joints are made 
nd the same diameter tubing is used 
iroughout. 

The boom supporting the elements 
lay also be made of metal although 
r ood may be used as a temporaey 
leasure if properly treated for weather 
rotection. The boom length will vary 
ith each beam but may be determined 
y multiplying the element spacing dis- 
mce by 3 and adding two inches or 
d for overhang at the ends. The dia- 
leter of the boom should be at least 
vice that of the element material to 
ive sufficient strength. 

Fastening the elements to the boom 
lay be accomplished either by drilling 
neat fit hole through the boom and 
assing the elements through or by 
lamping the elements to the boom, 
ither above or below, with suitable TV 
'pe fittings, available from most TV 
ntenna suppliers. 

If the elements are passed through 
ie boom, they should be secured in 
lace by means of a long screw passing 
own through the boom and element. 
Mounting the folded dipole on the 
oom is best effected by means of a 
jitable TV type clamp. The mounting 
oint should be at the exact centre of 
ie unbroken section. The centre por- 
on of the broken section may be 
)ined together by a piece of poly- 
tyrene rod pushed up into each section 
r by means of a block of similar 
material bolted between the ends, which 
hould be about lin apart. 

: EEDER TERMINALS 

Two screws must be provided for 

attaching the feeder cable and the 

crews used to fasten the polystyrene 
)lock may be made longer for this 

mrpose. (Fig. 3). 

With the antenna completed, the task 
»f fastening it to the mast now arises. 
Ve are assuming that some type of 
ntenna is already installed for the pur- 
tose of receiving other channels and 
hat some space is still available on the 
listing vertical support. 

The antenna should be mounted as 
ar from the existing beam as possible 
f interaction is to be kept low. In most 
ituations, some interaction is almost 
nevitable but every step should be 
aken to keep it to a minimum. 

This will involve the use of a separate 
eeder, kept as far away from the exist- 
ng feeder as possible by the use of 
eparate spacers. Feeding down wall 
avities or chimneys may present diffi- 
;ulties but the best will have to be 
nade of each situation as it arises. 

At the receiver end, separate plugs 
hould be attached to the feeders for 
slugging into the receiver. An antenna 
election switch should only be used if 
i low-capacity type is available. A 
lormal Oak-type rotary switch has too 
nuch capacitance existing between 
.djacent contacts and strong signals 
>icked up on the other antenna could 
veil couple across and cause interfer- 
:nce or ghosting problems. 

An Oak switch may be more success- 
ul if alternate contacts are not used, 
hereby increasing the effective spacing, 
t may even assist if the unused con- 
acts are grounded to the receiver 
:hassis, but here again, is room for 
ixperiment. 

Having brought the feeder in to the 
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receiver, it now becomes necessary to 
locate the correct position in which to 
point the antenna. Without the aid of 
special equipment, this is a job for two 
people, preferably with loud voices if 
there happens to be any 
distance between antenna and receiver! 

It must be determined first of all if 
the station to be received is using a 
horizontally or vertically polarised an¬ 
tenna system. This information was pro¬ 
vided in the last article but is most 
likely common knowledge by this time 
in each district. 

If horizontal polarisation is used, the 
beam should be pointed in the general 
direction of the station and oriented so 
that all the elements lie in a plane 
parallel to the horizon. On the other 
hand, if vertical polarisation is used, 
the antenna should still point in the 
direction of the station but rotated 
through 90 degrees so that the elements 
lie in a plane vertical to the horizon. 

Having adjusted the polarisation cor¬ 
rectly, the receiver should be carefully 
adjusted for the best possible picture 
with the antenna pointing at the desired 
station. 

With an antenna of this type, it should 
be possible to locate an optimum posi¬ 
tion giving good signal strength and a 
picture free of ghosting, which position, 
when arrived at, may be verified by the 
party down below. 


MUMETU CASED TRANSFORMER 
TYPE OOM 

(SINGLE HOLE MOUNTING) 



MULTIPLE IMPEDANCE 

50 ohms—200/600 ohms 
50 ohms—42K ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

58 HIGH STREET. GLEN IRIS, 
VICTORIA. S.E.6. BL1300. 


HI-FI AMPLIFIER REPAIRS 

Let an experienced technician repair 
your Hl-LI amplifier and check per¬ 
formance. Country clients welcome. 

GKORGL HODGES ELECTRONICS, 
126 BUCKINGHAM ST., SYDNEY. 
XJ4193. 


Be Paid What You are 
REALLY WORTH! 

Develop your aptitudes at your own 
pace, for the recognition that brings HIGHER 
PAY. 



Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS 
will send you promptly—a FREE illustrated 
BOOK, giving FULL DETAILS. 


GENERAL 

Journalism 

Short Story Writing 

Writing for Radio & TV 

Interior Decorating 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

Dress Designing 

DRAUGHTSMANSHIP 

Architectural 

Builders’ Plan Drawing 

Mechanical 

Structural 

Surveying & Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature &i Cartoons 
Oil & Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 


Retail Management Auto Mechanics 

Commercial Managem’t Civil Engineer 

Small Business Owners Production Managem't 

Hotel-Motel Management Industrial Management 

Club Administration Executive Training 

Window Dressing Modern Supervision 

Business Letters Illumination Engineer 

BUILDING SPECIAL EXAMINATION 

COACHING COURSES 
Account’cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 


Architecture 
Building Contracting 
Carpentry. Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel Square 
Timber Home Building 

INDUSTRIAL 

Nuclear Energy 
All Mechanical Eng. 
Fitting & Turning 
Toolmaking, etc. 
Reading Blueprints 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Inst. Sales t Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C’wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Internal Combust. Cert. 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Q. Motor Mech. Cert. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert’g Inst. Aust. 


Accountancy 
Cost Accountancy 
General Bookkeeping 
Station Bookkeeping 
Salesmanship 
Shorthand Typing 

DEPT. No. 8 6$ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
140 Elizabeth Street, Sydney. Tele.: 61.6566 
182 Wakefield Street, Wellington, C.l, New Zealand Tele.: 53.109 

Please send me FREE, book about. 

NAME_ 


(PLEASE PRINT.) 


ADDRESS . 


OCCUPATION . 


_ AGE 
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ELECTRONIC 


KITSETS BUILD IT YOURSELF ... FOR HALF PRICE 


1. DXERS 1 

2. DXERS 2 

3. DXERS 3 

4. S/W 3 Band 3 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. Portagram 

10. Porta player 

11. S/WConv. (bait.) 1 

12. S/W Conv. (batt.) 2 

13. S/W Conv. (A.C.) 1 

14. S/W Conv. (A.C.) 2 

15. All Wave Conv. 1 

16. All Wave Conv. 2 

17. 50 Mc/s Conv. 

18. 144 Mc/s Conv. 

19. Playmaster Stereo 
Control Unit No. 9 

20. Playmaster Stereo 
Control Unit No. 10 


21. Playmaster Mono 
Control Unit. 

22. Playmaster Tuner 
No. 3 

23. Playmaster Program 
Source. 

24. Hi-Fi 3 Amp. 

25. Muilard 3-3 Amp. 

26. Muilard 5-10 Amp. 

27. Muilard 5-20 Amp. 

28. Muilard 2-2 Stereo 

29. Unit 2 

30. Playmaster 10 „ 

31. Playmaster 17w „ 

32. 13 Watt P.A. Amp. 

33. 25 Watt P.A. Amp. 

34. 35 Watt P.A. Amp. 

35. Standard 10 Watt 
Guitar Amp. 

36. Standard 20 Watt 
Guitar Amp 

37. Transistor 1 


38. Transistor 2 

39. Transistor 3 

40 Transistor 4 

41. Transporta 6 

42. Transporta (Std) 7 

43. Transporta (RF) 7 

44. Transistor 8 

45. Transistor D/W 8 

46. fransigram 4 

47. Transistor Stereo 
Amp—2 Watt 

48. Transistor Stereo 
Amp.—4 watt 

49. "Golden Series" 
lOw Guitar Amp. 

50. "Golden Series" 
20w Guitar Amp. 

51. Transistorised 
Signal tracer 

52. Transistor lOw Amp 

53. Transistor W/meter 

54 3" C.R.O. 


I 55. 5" W/Range 
C.R.O. 

56. 6v Taebo. 

57. 12v Taebo. 

58. Wide Range Audio 
Oscillator 

59. Sweep Generator 

60. G.D.O. Adapter 

61. Pattern Generator 

62. R/C Bridge 

63. Valve and 
Transistor Tester 

64. Electronic Stetho. 

' 65. Stereo Headphone 
I Adapter 

66 . Stereo Headphone 
Amplitier 

67. Tape Amplifier 
No. 2 

68 . Tape Amplifier 

I No. 3 


—PROVED AND POPULAR KITS FOR 1961 — TOP QUALITY AT A FAIR PRICE 


ALL TRANSISTOR 
CAR RADIO 

£26/15/- 

MULLARD WIDE 
BAND TUNER 

£18/2/6 

TRANSPORTA 7 
. R.F. 

£23/12/6 

STEREO CONTROL 
UNIT No. 9 

£12/15/- 

13 WATT P.A. 
AMPLIFIER 

£18/14/6 

TRANSISTORISED 

WAVEMETER 

£12/12/6 

"Unit 2" Stereo 
Amplifier 

£37/12/6 

Valve and 
Transistor Tester 

£29/14/6 

"TWIN 10" Stereo 
Amplifier 

£36/18/6 


MULLARD 2-2 
STEREO 

£21/18/6 

'. . 1 

3 INCH 
C.R.O. 

£48/12/6 

MULLARD CORDLESS 
RECEIVER 

£17/10/- 


DON'T BUY—BEFORE WE QUOTE YOU MAIL ORDERS TO ALL STATES AND PACIFIC AREA. 


ELECTRONIC DEVELOPMENTS 

Phone: 63-5973 NICHOLAS BLDGS., 37 SWANSTON STREET, MELBOURNE. Phone: 63-5973 
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DEVELOPMENTS 


MINIWATT TWIN 10 STEREO KIT 

BY SPECIFICATION AND BY LISTENING, THE MOST 
UP TO DATE—BEST VALUE FOR MONEY STEREO KIT 
— THISISTHE"MOST. , 


BUDGET PRICED 


£ 36 / 12 / 6 


BARGAINS-JUST COMPARE THESE PRICES 


BM3 SLIMLINE 
MICROPHONE 

(CRYSTAL) 

50/ nett 

20,000 OHM/VOLT 
MULTIMETER 

(22 RANGE) 

£8/6/- 

Y.T.Y.M. 

ALL RANGES 

OHM METER RANGE 

0.1 OHMS—1000 MEG 

£24/10/- 

LSG-10SIG. GEN. 

6 BANDS—120 KCS 
260 MCS 

(Another 250 just landed) 

£15/10/- 


OUR BASIC TO ADVANCED RADIO KIT 

Learn radio while you build—from simple and interesting elec¬ 
tronic projects to advanced circuitry and construction . . . 
OBTAINABLE IN THREE KIT FORMS— 

1. BEGINNER’S KIT 

2. INTERMEDIATE KIT 

3. ADVANCED KIT 

WRITE FOR FURTHER INFORMATION ON THIS "EASY TO LEARN" 

COURSE. 


GUITAR AMPLIFIER KIT 


GUITAR AMPLIFIER KIT 

"GOLDEN SERIES" 10 WATT 


"GOLDEN SERIES" 20 WATT 

± Idb 15CPS TO 30KCS. 


± Idb 10CPS TO 40KCS. 

£23/15/- 


£28/15/- 


1962 AUDIO GENERATOR 

FULL KIT OF PARTS FOR THIS UNIT 
TO R. TV & H. FEBRUARY ISSUE 

£29/12/6 


ELECTRONIC DEVELOPMENTS 

Phone:63-5973. NICHOLAS BUILDING—37 SWANSTON ST., Phone: 63-5973 

MELBOURNE —VICTORIA 
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All wiring in the VFO is done in 8 gauge wire. Mechanical 
rigidity is an absolute necessity if the unit is to exhibit 
the stability desired. 


ON SSB... (4 


By Mils Jelfcoat 


This completes the series of articles describing our 
SSB transmitter. Details of the remote VFO are given 
along with a "blow by blow" description of methods 
which can be used to test and align the unit. If the 
present interest in the unit is any indication, this may 
be the forerunner of other articles on the subject of 
SSB and equipment for use with that mode of trans¬ 
mission. An SSB receiver, a 2 meter SSB transmitter 
and a filter type all-band transmitter are on the 
drawing board. 


T HE remote VFO is mounted in an 
instrument case such as is used for 
the Vacuum Tube Voltmeter, Transistor 
Tester, and other past projects. An alu¬ 
minium plate measuring 6in x 5tin, with 
a tin lip along one side, is fastened to 
the front and supports the actual tuned 
circuits. A standard VHF type two-gang 
capacitor having a maximum capaci¬ 
tance of 58pF, with both sections in 
parallel, is connected via a 10-1 reduc¬ 
tion drive to the dial. 

Immediately above the gang is the 
two-pole four-position switch used to 
change the series and parallel capaci¬ 
tance for bandswitching. All wiring from 
this switch to the trimmer capacitors 
(soldered between the gang and an eight- 
lug tagstrip) is done in 8-gauge busbar. 
Mechanical construction and wiring of 
the VFO should be as rigid as possible, 
otherwise minor room vibrations will 
cause an annoying “warble” in the 
transmitted signal. 

The inductor, which is wound on a 
grooved bakelised cardboard former, is 
mounted between a pair of steatite 
stand-off insulators. Leads should be 
kept as short as possible, once again in 
the interest of vibration proofing. 

INDUCTANCE ADJUSTMENT 

Small adjustments of the inductance 
value can be made via a short length 
of iin plastic coil former fitted with 
two iron-dust slugs and cemented 
to the inside of the larger former. If 
the VFO is to be adjusted to cover 
only the amateur bands, the value of 
the inductance is quite critical and 
adjusting these slugs is much easier than 
removing a £ or perhaps an 1-8 of a 
turn from the coil. 

On this former is wound EXACTLY 
14 turns of 18 B. and S. tinned copper 
wire spaced to occupy EXACTLY one 
inch. If you use an inductor which 
differs by even a fairly small amount 
from these specifications or a different 
type of tuning capacitor you will need 
to do some experimenting in order to 
have each amateur band spread over the 
whole dial length. 

A two-lug tagstrip mounted at the 
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back of the chassis is used to support 
the two .001 Mfd capacitors and the 
co-ax cable inputs. Our photograph 
showing the layout of the VFO was 
taken with the front panel turned upside 
down. When placed in its box the com¬ 
ponents (coil, capacitor, etc.) actually 
“hang” from the chassis. 

COAXIAL CABLE 

Two separate lengths of good quality 
70-ohm co-ax, each one measuring 
exactly 3 feet in length, should be used 
to connect the remote VFO tuning unit 
to the plug and socket on the front 
panel of the transmitter. The values of 
inductance and capacitance in the oscil¬ 
lator circuit have been chosen 
to resonate the unit on each amateur 
band with this length of co-ax. Different 
lengths may require some adjustment of 
these constants. 

Assuming that all components have 
been fitted to the chassis and the wiring 
completed, you will now be ready to 
perform a step by step process of test¬ 
ing and alignment on the unit. In order 
to preclude any possibility of damage 
being done to valves or components 
during this process, it is best if only 
the valve(s) actually under test are 
plugged in at the time. 

Probably the best place to commence 
is the 12AU7 audio oscillator valve 
since once this is going, it can 
be used to check the rest of the 
sections. Plug in the valve, turn the 
switch SI to position 3 and apply fila¬ 
ment and 250 volts HT to the unit. 
To check that the oscillator is working 
and to adjust it for a pure sine wave 
output, a CRO (or lacking this, a reason¬ 
ably sensitive pair of headphones) should 
be connected to the output which is 
the .01 Mfd capacitor from pin 8 of 
the valve. 

With the values given in the circuit 
diagram, the output frequency should 
be very close to 1000 cycles. The actual 
frequency is not particularly important, 
so long as it is within the 800 to 1300 
cycle range. Of more importance is its 
purity of waveform and, if a CRO is 
being used, it is a simple matter to 
set the 1 megohm potentiometer for a 
pure sine wave. 


If headphones are being used, it i 
best to start with the pot rotor turner 
to the earth end and slowly advanc 
the control until the unit just begin 
to oscillate and continues to oscillat- 
each time it is switched on and off. Thi 
should also produce the least “fruity 
sounding tone in the headphones. 

The next step is the checking of th 
audio amplifiers, RF oscillator and phas 
shift controls for best sideband suppres 
sion. If your receiver is a late mode 
unit, having upper and lower sideban< 
switching, and you are completely fami 
liar with its use, then you can go righ 
ahead and make these adjustments. 

This article, however, is written fo 
the amateur who may have had littl* 
sideband experience. For that reason 
it may be as well if we discuss th 
correct procedure for setting up 
receiver for upper or lower sidebam 
demodulation before proceeding with th 
transmitter adjustments. 

Unless the receiver is equipped wit! 
a product detector, the first step neces 
sary is to reduce the incoming signa 
to the right amplitude level for satis 
factory mixing with the BFO signal 
To do this, turn the receiver audio gaii 
almost full on and reduce the RF gai: 
until the background and atmospheri 
noise is down to a comfortable leve 
(Incidentally, if you are lacking a pre 
duct detector, this may be a good oppoi 
tunity to add one. A suitable circuit 
shown in Fig. 2.) 

CENTRING CARRIER 

Now turn the receiver to its narrowes 
bandwidth position and tune in ai 
unmodulated carrier so that it is “dea< 
centre” in the receiver’s IF passband 
Switch on the BFO and adjust its tunini 
control so that zero beat is obtained 
Tune the receiver main dial slightl 
higher in frequency until the zero bea 
changes into a 1500-cycle beat note 
Leaving the main dial set, adjust th 
BFO tuning unit until there is once agaii 
a zero beat. You can now mark th< 
setting of the BFO control as LOWEf 
sideband. 

To set the BFO for upper . sidebam 
follow the same general procedure onh 
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this time turn the main tuning dial 
lower in frequency until the zero beat 
changes into a 1500-cycle note. Once 
these two positions have been marked 
on the BFO it is only a matter of 
turning to the correct position relative 
to the band on which you are working 
(lower sideband below 9Mc and upper 
sideband above) and tune the receiver 
main dial for intelligible demodulation 
of the signal. 

Having adjusted the receiver as out¬ 
lined you are now ready to align the 
exciter and, for this check, you will 
need V2 and V3 (plus V7, the audio 
oscillator) plugged in. Alignment will be 
simplified, however, if, before switching 
on the unit, the two 500 ohm audio pots 
are pre-set to approximate positions with 
the aid of a multimeter. 

AUDIO PHASING 

The 500-ohm pot on the input side 
of the PSN can be preset by temporarily 
disconnecting one side of the transformer 
secondary and adjusting the pot so that 
the resistance from pin 5 of the octal 
socket to ground is 777 ohms. The 
second pot, situated between the 
cathodes of V3 should be adjusted so 
that the resistance from each cathode to 
ground is the same. With these two 
adjustments set thus, you can be 
reasonably sure that the outputs from 
T2 and T3 will be very close to 90 
degrees out of phase. 

If you have a GDO on hand, you 
can roughly pre-set the two coils of 
the RF phase-shift network. Assuming 
that a 9Mc crystal is used, LI should 
be set for a dip on 9.2Mc and L2 around 
8.8Mc. 

Incidentally, the use of a GDO for 
the alignment and adjustment of the 
transmitter will simplify the job con¬ 
siderably but, if one is not available 
and cannot be borrowed then do not 
despair, for the station receiver (particu¬ 
larly if it is equipped with a “guess 
meter”) will do almost as well. The 
procedure for using both will be des¬ 
cribed in the text. 

With V2, V3 and V7 plugged into 
their sockets, switch the unit on. If a 
GDO is being used, turn its function 
switch to the absorption wavemeter posi¬ 
tion, set the dial to 9Mc and adjust the 
slug in LI so that it is slightly on the 
high-frequency side of its “peak” 
position. If the receiver is used, couple 
ts aerial very loosely to the coil L2, 
!:une to 9Mc and follow the same pro¬ 
cedure using the “S” meter as a guide 
o oscillator output. 

CARRIER SUPPRESSION 

The next step is to adjust for carrier 
ind unwanted sideband suppression and, 
for this, you will need to have a shielded 
lead from pin 2 of V8 in the transmitter 
to your receiver input connection. This 
ead MUST be shielded otherwise there 
is a strong possibility you will get false 
-eadings during the alignment procedure. 
V8 should not be plugged in at this 
rtage of testing. 

With this lead installed turn SI in 
he transmitter to the number 2, or 
lower sideband position, set the receiver 
.o its most selective position with the 
BFO off and switch the transmitter HT 
Dn. With both balanced mixer pots 
:urned fully clockwise, tune the receiver 
for a maximum reading on the 9Mc 
signal and adjust the tuning slugs in 
L3 and L4 for a maximum indication 



bring the audio oscillator on and pro¬ 
duce a 1,000-cycle audio tone in the re¬ 
ceiver loudspeaker. Adjust the trans¬ 
mitter audio volume control so that the 
tone is at good strength in the receiver 
but well below the point of overload. 

Now turn SI to position 2, set the 
receiver to upper, sideband and once 
again tune for zero beat. Switching back 
to position 3 should again produce the 
1000 cycle tone, though possibly at a 
reduced volume level. As the transmitter 
is set to lower sideband and the receiver 
set to upper sideband, this tone repre¬ 
sents the unwanted sideband and adjust¬ 
ments must be made to L2 and the 
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Illustrated above 
is a simple "S" 
meter circuit and 
at the right a 
simple but 
officient form of 
product detector. 
The addition of 
these to your 
receiver will aid 
transmitter 
adjustments . 



BFO 


H.T. 

+250V 


[4.7pF 


FIG. 2 


TO PLATE OF 
LAST IF VALVE 


on the S meter. If no S meter is avail¬ 
able the circuit shown as Fig. 1 could 
be included in the receiver or 
constructed “haywire” for the purpose 
of these adjustments and tests. 

Having peaked these two tuned 
circuits, the next step is to adjust the 
two 1000 ohms pots feeding the balanced 
mixers for a null or balancing out of 
the carrier. If the diodes are well 
matched, the circuit (L3, etc.) fairly 
symmetrical, and there is no leakage 
from the oscillator across into the 
balanced mixer or V8, then it should 
be possible to achieve an almost com¬ 
plete nulling out of the 9Mc carrier, 
as indicated on the receiver S meter. 

Having achieved a carrier null, turn 
the receiver BFO on, adjust it to the 
lower sideband position and tune the 
receiver so that the 9Mc suppressed 
carrier is zero beat with the BFO. Turn¬ 
ing the switch SI to position 3 should 


two 500 ohm pots associated with the 
PSN to reduce it to a minimum. 

If it is not possible to null out the 
unwanted sideband with the controls 
(SI, receiver BFO, etc.), set to the afore¬ 
mentioned positions, then the trouble 
most likely lies in the way the primaries 
of T2 and T3 have been connected. 
To correct this, it is only necessary 
to transpose the two primary wires con¬ 
nected between T3 and SI. 

Those fortunate enough to possess a 
vacuum tube or other form of voltmeter 
equipped with an RF probe could save 
themselves some trouble during the align¬ 
ment procedure by fairly accurately set¬ 
ting the coils LI and L2 for a 90 degree 
phase shift in the following manner; 
connect a 200 ohm resistor across the 
primary of L2 and, with the voltmeter 
probe connected to the primary of LI, 
adjust this circuit for a peak reading 



Some amateurs have found the two coil system of RF phase shifting a little 
"finicky." The RC system illustrated above requires little or no adjustment and 
may be substituted for that shown in the main circuit diagram. The 100 ohm 
resistor should be non-inductive and of at least 3 watts rating. 
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WARBURTON FRANKI 


BARGAINS from the Radio Parts Division 


TURNOVER PICKUP CARTRIDGES 

Complete with L.P. and Std. Sapphire Needles. High 
or Low Output 29/11 ea. Plus Pack & Post 7d. 


TRANSISTOR TRANSFORMERS 

JDR 60—For coupling 2N270 Transistor to 600 ohm 
Line. 9/11 ea. Plus Pack & Post 7d. 


ROTARY INVERTERS 

32 Volts DC Input. 240 Volts AC Output at 200/250 
Watts. Unit is supplied complete with voltmeter and 
voltage controller. Suitable for TV. 

£54 ea. Plus Tax 12£%. Freight Forward. 


OUTPUT TRANSFORMERS A & R Type 2511 

Primary 8000 ohms ultra Linear 
Secondary 2 ohms with 12.5 ohms feed back winding 
29/11 ea. Plus Pack & Post 2/7. 


ENGLISH TRANSISTORIZED SIGNAL GENERATOR 

—Pocket Size. Covers from 115 to 20 MC in 5 
Bands. All on Fundamentals R.F. Output Variables 
from 1 MV to 100 MV. A.F. Output at 1000 C/S 
Variable from Zero to 8 Volts. 

SPECIAL PRICE £14/10/- Post Free. 


Also Similar Style R.C. Bridge—Covers from 500 Pf. 
to .2 mfd and from 5 ohms to 20 megohms. 

SPECIAL PRICE £13/10/- Post Free. 


POWER TRANSFORMERS A & R Type 1909 

Primary 0/200-210-220-230-240-250V 
Secondary 300-0-300V at 60 M.A. 5V at 2A; 6.3V at 
3A; 28V at 3A. 39/6 each Plus Pack & Post 5/6. 

TELEAID for hard of hearing TV Viewers. 

Enables crystal earpiece to be used for TV or Radio 
Set. £6/19/6 each. 



NO POWER POINT NEEDED 

Drill ANYWHERE with the 

BLACK & DECKER '/>" 

CORDLESS 
ELECTRIC DRILL 

Truly Portable — Absolutely Shockproof 

You can now drill holes miles from any electrical outlet . . . 
on farmland, straddling your roof, in a boat, deep in the 
bush, high on a mountain—AND THIS DRILL is complete¬ 
ly SHOCKPROOF even when standing in water up to your 
knees. 


SIMPLE 
RECHARGING 

The Charger is plugged into 
any 240 volt outlet, and a sec¬ 
ond cord is plugged into the 
back of the CORDLESS Drill. 
Two charge settings are avail¬ 
able: (1) Normal Charge 
(Slow), (2) Special Charge 
(Fast). 


The CORDLESS will easily drill over 50 f ” holes in one- 
inch Red Gum, or over 100 §” holes in Oregon before it 
needs recharging. 

Weighing only 4 lbs., this new tool is beautifully balanced 
for convenient, one-handed operation. 


POWER PACK CAN BE 
RECHARGED A 
MINIMUM OF *00 TIMES 


£35 

complete with Power Park, 
Charger, chuck key mounted 
on handle and instructions. 


High Quality BINOCULARS 

for only lOans. "concert” 7x50. 


• t High Magnification 

• Coated lens 

• Complete with smart 
leather case with carrying 
strap. 



il—If 

m LONSDALE cp 
Z ST. 3 
I 



OPEN SAT. 
MORNINGS 


TRADE ALSO 
SUPPLIED 


Please include postage or freight with all orders 
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on the voltmeter. Carefully note the 
reading and detune the circuit on its 
HIGH side until the voltmeter reads 
70 per cent of the original peak reading. 

Remove the 200 ohm resistor from 
L2 and connect the probe to its link. 
Tune L2 until a peak reading is obtained. 
If this peak is not the same (voltage) 
as that obtained with LI, adjust the 
position of the link on the coil until 
they are. Having achieved identical read¬ 
ings, detune L2 on the LOW side until 
the meter reads once again 70 per cent 
of the peak obtained. This procedure, 
if properly and carefully carried out, 
will produce two outputs of equal ampli¬ 
tude and 90 degrees out of phase, which 
is what we desire. 

The next step is to align the tuned 
circuits of the first linear amplifier and, 
for this, V8 should be plugged into 
its socket and the shielded lead from 



An epoxy resin cement manufactured 
under the trade name of "Araldite" 
was used to attach the small slug 
tuned former to the VFO inductor . 

the receiver connected to pin 1 of V9. 
With SI in position 3, switch the unit 
on, tune in the signal for a maximum 
reading on the S meter and peak the 
tuned circuits L4 and L5. 

If any difficulties are experienced in 
the way of instability, it will pay to 
carefully check your wiring and posi¬ 
tioning of components. If this does not 
sure the trouble, it can usually be 
eliminated by reducing the Q of L4 
•vith a resistor placed across the circuit, 
:ommencing with a value of 68K. 

Following the first linear amplifier is 
:he 12BY7 mixer valve. In order to 
produce output at the plate of this valve, 
ve must feed into it a 9 Me SSB signal 
?lus 5 Me from the VFO, so the next 
nost logical stage to test and align is 
he VFO stage, and its remote control 
)ox. To do this, a frequency meter of 
i type equivalent to the Bendix BC221 
s more or less essential. 

Connect the shielded lead from the 
eceiver input to pin 2 of V9 and set 
he receiver dial to 5 Me. The frequency 
neter should also be set to 5 Me and 
ts output connected to the receiver 
nput. The receiver is this instance will 
nerely be acting as a mixer and ampli- 
ier for the two RF signals. Plug in 
/10, turn SI to position 2 and switch 
>n the HT. If you have been careful 
n following our specifications with 
egard to the tuned circuits and have 
nade no obvious “blues” in the oscillator 
viring, the unit should oscillate first 
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time up and somewhere around the 
5 Me mark. 

In order to cover the four amateur 
bands, the oscillator is required to work 
between 5000 and 5725 Kc with each 
of the switch positions selecting a seg¬ 
ment of this range sufficient to cover 
the band concerned. 

The amateur bands and the oscillator 
range required to cover them are as 
follows: 80M, 300 Kc is required—the 
oscillator running between 5200 and 
5500 Kc. 40M, because its frequency 
is tripled, requires only 50 Kc of 
oscillator range to cover the 150 Kcs 
of bandwidth, the oscillator running be¬ 
tween 5333.3 Kc and 5383.3 Kc. 20M 
has a bandwidth of 350 Kc and the os¬ 
cillator runs between 5000 and 5350 Kc 
and 15M (where the oscillator frequency 
is doubled) covers the 450 Ks of band¬ 
width required with a swing of 5500 
to 5725 Kc. These frequencies assume 
a crystal frequency of exactly 9 Me 
and would have to be modified to 
accommodate any other frequency than 
this. 

OSCILLATOR SWITCHING 

In the main circuit diagram, the 
oscillator bandswitch is shown in the 
80M position with 40M, 20M and 15M 
being next in order of rotation. The 
switch section shown uppermost in the 
diagram selects the amount of capacit¬ 
ance to be placed in series with the 
5-54pF tuning capacitor and so controls 
the actual tuning range or the number 
of Kcs which will be covered on a 
given band. The lower section of the 
switch selects the position of each band 
in the total range covered by the 
oscillator. 

Since the 20M band requires the 
widest frequency coverage of the oscil¬ 
lator (350 Kc) and the amount of 
minimum and maximum capacity in the 
circuit is fixed by the range of the 
tuning to a total of 51pF, it follows 
that this band will be the most critical 
with regard to the setting of the induct¬ 
ance value in circuit. For this reason, 
we will discuss first setting up the 
oscillator for coverage of the 20M band. 

There are several methods which can 
be used to adjust the component values 
for correct band coverage but, to avoid 
confusion, we will describe the one 
method only and stick to that method 
throughout. 

BAND SETTING 

fre ^ uenc y coverage for 20M is 
5000 to 5350 Kc so we can commence 
by setting the lower band edge limit of 
5000 Kc. To do this turn the 5-54pF 
main tuning capacitor so that it is fully 
meshed and the adjusting slug in the 
coil so that about half its length is 
within the coil turns. Tune the frequency 
meter to exactly 5000 Kc and similarly 
adjust the receiver to this frequency. 
Now, using a non-metallic type of ad¬ 
justing screwdriver, adjust the appro¬ 
priate band set HMOOpF trimmer so 
that the VFO produces a zero beat 
with the reference signal in the re¬ 
ceiver. 

Next turn the 5-54pF capacitor so 
that is fully out of mesh and tune the 
receiver to the frequency of the VFO 
which should now be around 5350 Kc. 
Tune the frequency meter to a zero 
beat with this frequency and read. If 
you are extremely, lucky you will have 
hit the desired range right on the button. 
Failing this unlikely event you will pro- 
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I WE’VE I 
I MOVED I 


H To celebrate the opening of jj 
| our new spacious store in g 
H 373 Pitt Street, Sydney, Tape | 
1 Recorders offer the follow- g 
1 ing specials. These specials g 
jj only apply to readers of j§ 
| Radio, TV and Hobbies. 

GRUNDIG TAPE 

1 7" -Reel 1,800 feet — normal 1 
jj price £4/2/-. Our price £3/7/6. j 

1 5|" Reel 1,800 feet —r normal 1 
1 price £4/15/-. Our price £3/3/-. § 

jj 5|" Reel 1,200 feet — normal jj 
1 price £3/2/-. Our price £2/8/-. jj 

§ 5" Reel 900 feet — normal ~ 
H price £3/-/-. Our price £2/2/-. 

I NEW WESTMINSTER 
TAPE RECORDER 

§! Just arrived from England, this machine 
H is made by the famous Stuzzi Factory. 

§ True hi-fi reproduction. Beautiful well 
g constructed cabinet. Super imposing is 
H another added feature All this for 
g 49 gns. Plus 25/ air freight. 

I AIWA TRANSISTOR 
TAPE RECORDER 

g This compact battery operated tape __ 
= recorder is ideal for all forms of out- ss 
g door recording. This excellent recorder g 
H sells for the amazing price of only § 
g £25/5/ plus 3/ air mail. Hurry while f~ 
g stocks last. 

TAPE RECORDERS | 
WANTED 

g Sell your tape recorder for cash — Call g 
j= in for valuation. Also highest trade-ins g 
g in Sydney. 

MAIL ORDER 

m SYDNEY TAPE RECORDERS, 

PITT STREET, SYDNEY. 

H Please send - 

H One Aiwa tape recorder. Have enclosed 
g Cheque, Postal Note, £25/5/, plus 3/- 
= air mail. 


NAME 

ADDRESS 


RECORDERS 

Kl 


373 PITT STREET, SYDNEY 
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M/OW a superb Tape Recorder 

amazing 



ramdeck 


as easy as putting on a record 



Slip the Gramdeck on to your turn¬ 
table and you have the finest tape 
recorder you've ever heard. Lift it 
off and your gramophone is ready tc 
play records again. 


A FRACTION 
OF THE 
USUAL COST 


This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the turntable—and the compact Control Unit 
(4in x 7in x 3±in) with control dial for Play, Record, etc. 
The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as.an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has an erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 


HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 


Better Reproduction. 
Reliable Performance. 
Fits any record player. 
Fits any spindle. 

Records direct from 
radio. 


Takes auy spool up to 
5-Jin. 

Twin Track Recording 
Head. 

Tapes any Speed, 
Automatic Erase. 

Easy to fit. 


Superb Quality Recording. With Gramdeck you use the 
motor, valves, loudspeaker, etc., that you have already 
bought. Gramdeck quality is possible only because the 
designers have been able to concentrate on quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS * ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only . . . . 


£24100 


BARDSLEY IMPORT TRADING CO. 

166 GLEBE ROAD, 

GLEBE, N.S.W. 

Please forward, post free, complete GRAMDECK Tape 
Recorder. I enclose cheque, postal notes, money order, to 
the value of £24/10/0. 


GRAMDECK IS SO EASY TO USE ... no circuit alter¬ 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 


Name: 


Address: 


(R.T.H.) 
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bably need further to adjust the value 
of the inductor. 

If the frequency as read falls short 
of the 5350 Kc mark you will need to 
INCREASE the value of the inductor 
by screwing the slug further into the 
coil. If on the other hand the frequency 
exceeds the desired limit you will need 
to REDUCE inductance. After altering 
the inductance value it will be necessary 
to repeat the entire process. 

With care it will be possible to spread 
the 350 Kc right across the dial. Once 
set, the core can be firmly locked in 
position with a little sealing wax. 

Adjustment of the handset capacitors 
for 80, 40 and 15M follows the same 
general procedure with the exception of 

TRANSFORMERS*w*wwv 

In some previous transmitters \ 
constructed on the phasing 
principle it has been noted 
that the transformers feeding 
the audio phase shift network 
have been subject to some 
electrolysis problems. The 
transformers used in, and 
recommended, for our unit 
should not be subject to such 
troubles but, if you have any 
doubts, it may be as well to 
isolate the transformer cores 
from the chassis by standing 
the whole unit off on spacers. 


the inductance trimming. 80M requires 
a coverage of some 300Kc from the 
oscillator so a 200pF capacitor is switch¬ 
ed in series with the main tuning capa¬ 
citor. If more than 300 Kc is covered 
in this position it is only necessary to 
reduce the value of this 200pF capa¬ 
citor. If less than 300 Kc is covered, 
increase the value. The same rule applies 
for 40 and 15M. 

With the VFO adjusted and going as 
it should, we can now proceed to check 
the mixer, driver and final amplifier 
stages. Plug in the mixer (V9) and the 
driver (Vll). Temporarily disconnect the 
4700 ohm screen resistance from pin 3 
of the driver valve. Loosely couple a 
two-turn link connected to your shielded 
lead from the receiver into the driver 
plate coil, L10. Turn the bandswitches 
to the 80M position, adjust your receiver 
to 3500 Kc and switch the unit on. 

Turn SI to position 3 and (since the 
VOX unit has not yet been adjusted) 
short the TX control line to the VOX re¬ 
lay to ground. If all is in order it should 
be possible to tune in a signal around 
3.5 Me on your receiver dial. Peaking 
of the tuned circuits, L5 and L9 can 
once again be accomplished by means 
of the receiver S meter. L5 can be 
left set and L8, L7 and L6 adjusted 
for maximum output on 40, 20 and 
15M. If the VFO is left with its main 
tuning capacitor fully meshed and only 
the bandswitch turned, each of these 
bands should appear around the lower 
band-edge limit on your receiver dial. 

We are now ready to check the driver 
stage but, before re-connecting the 
screen resistor, it will pay to check 
that grid bias of minus 50 volts is 
actually present at the grid of the valve. 
The 470 ohm cathode resistor will afford 
Dnly partial protection. If the voltage 
is other than 50 volts adjustments should 
oe made to either the 120K or 150K 
resistors constituting the divider net¬ 
work. 
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If all the preceding is in order, con¬ 
nect the screen resistor, remove the 
receiver pickup link from L10 and 
apply both the 250 and 500 volts HT. 
Set the bandswitches to 80M and adjust 
the driver plate tuning capacitor for a 
dip in plate current. Turn SI to position 
2 and check that the balanced mixers 
are adjusted for maximum carrier sup¬ 
pression (receiver loosely coupled and 
adjust for null on S meter). If all 
voltages are correct, the resting plate 
current of Vll under these conditions 
of no drive should not exceed 30mA. 

Though it may seem as if we are 
working backwards it will be as well 
to get the VOX circuitry working before 
proceeding to the final linear amplifier. 
This will avoid the confusion of having 
to short across sections of the VOX 
relay in order to remove cut-off bias, 
etc., from the final. 

Plug in the three valves, set the net 
switch to the off position, turn the front 
panel audio gain right back, turn SI 
to the number 2 position and switch 
the unit on. Rotate the 10K pot in the 
cathode of V6 until the relay pulls in 
and then set it back to the position 
where the relay just drops out. Plug 
a microphone into the socket provided 
and, while speaking into the microphone 
in a normal voice, adjust the 1M pot 
connected to pin 2 of V4 until the relay 
pulls in and remains in while you are 
speaking. Be a little generous in this 
adjustment. It is better to have the re¬ 
lay pull in firmly on softer than normal 
speech than to have to shout in order 
to work it. 

The pot marked “Vox anti-trip” has 
to be connected to your receiver audio. 
There are two popular ways of achieving 
this, either of which is satisfactory. 
Number one is to place a 3/20,000 ohm 
speaker transformer back-to-back with 
your existing speaker transformer (the 
20K winding goes to the VOX pot, the 
3-ohm one to the speaker voice coil). 
The second method is to connect one 
end of a .1 Mfd capacitor to the plate 
of the output valve in the receiver and 
run a shielded line from the other end 
to the VOX pot. The choice of which 
you use will be up to you, but the 
next adjustment assumes that one or the 
other will be in circuit. 

VOX OPERATION 

Place the microphone in the position 
it will normally occupy on your desk, 
turn the receiver gain up to slightly 
above normal listening level and tune 
in a reasonably strong station. Turn the 
transmitter on. Adjust the anti-trip pot 
until the signal from the receiver does 
not trip the transmitter into operation 

Should the VOX drop out of operation 
too rapidly, perhaps between the separate 
syllables of a word, it is easy to correct 
by simply changing the values of the 
two 4.7M resistors marked with an 
asterisk on the circuit diagram-. An 
increase in resistor value will give an 
increase in “hold” time. Do not attempt 
to increase this time constant by placing 
capacitance anywhere in the circuit or 
you will markedly affect the attack time 
and so cause clipping of words. 

With the VOX circuitry operating, we 
are ready to proceed with the testing 
of the final amplifier. Connect a 
DUMMY load to the aerial socket, turn 
the audio gain right back and set SI 
to position 3. Switch on all power 

Continued on Page 111 


"WILLIS" CHASSIS PUNCHES 



1 Vl6‘ 

r 

3/4" W ! 


SIZES 


SIZES 


l" 

22/- 

1 1-16“ 

36/- 

4“ 

22/- 

ir 

38/- 

5-16“ 

22/- 

1 3-16“ 

40/- 

7-16“ 

22/- 

ir 

48/- 


24/- 

ir 

52/- 

11-16“ 

26/- 

ir 

56/- 


28'- 

ir 

60/- 

i" 

36/- 

i r 

72/- 

1“ 

36/- 

2” 

80/- 

any special 

SIZE REQUIRE- 

MENTS 

MADE TO ORDER. 



Correctly used. WILLIS Hammer Type 
Metal Punches are guaranteed for 10.000 
holes. Made of the finest tool steel, 
WILLIS punches take the hard work 
out of all manufacturing problems where 
holes are required in metal. 

TRADE ENQUIRIES INVITED. 

WILLIAM WILLIS & CO. 

PTY. LTD. 

Manufacturers and Importers 
428 ELIZABETH STREET, 
MELBOURNE. 

PHONE 34-6539. 


HITACHI 

FULLY GUARANTEED 



RECEIVING TUBES 

QUALITY CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 

. each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 

ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

3A Wellington St. ; Prahran, S.l, Vic. 

Representatives all States of Austral.a. 
Melbourne: Tel. 51-6362. — Sydney: Tel. UA2354. 
Perth: Tough Instrument Service Co., 

993 Hay Street. Tel. 21-7615. 
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THE SHELF LIFE OF COMPONENTS 

is g uaranteed by 



A Division of Ferris Industries Limited 



MOST OF THE COMPONENTS ON THE SHELF ARE 
THE RESPONSIBILITY OF THE SERVICE MAN 

If they deteriorate, he stands the loss. Not so with Tele¬ 
components reliable replacement parts. Your shelf stock IS 
OUR RESPONSIBILITY, covered by our guarantee against 
breakdown on installation. This claim costs us a lot in ex¬ 
pensive tropic proofing varnish, elaborate vacuum and dry¬ 
ing plant, plus Kraft condenser tissue, but almost nothing for 
reject and return costs! 


THESE ARE FAGS! 

• Only a genuine tropic proofing varnish 
vacuum impregnated into an oven dried 
winding withstands hiqh voltage transient 
peaks associated with TV receiver circuits 
and affectively excludes all moisture en¬ 
countered in an averaqe Australian Sum¬ 
mer. 

• The only effective layer interleaving mat¬ 

erial in such cases is KRAFT CONDEN¬ 
SER TISSUE. Conventional glazed paper 
traps moisture, repels varnish and ionises 
freely — resulting in RF electrolysis and 
breakdown. 


Write for comprehensive 25 page Catalogue and Price List 

PTY. 752 PITTWATER RD, 
LTD. BROOKVALE, N.S.W. 

Telecomponents parts are arailable from . . . 


TELECOMPONENTS 


★ FERRIS BROS. PTY. LIMITED 


752 Plttwater Road, Brookvale. XF0221. 

44 Egan Street. Richmond. VIC. 42-3141. 

22 Thuriow Street, Newmarket, QLD. 56-0102. 

6 Victoria Street, Wollongong, N.S.W. BI922. 

51 Denison Street, Newcastle. 61-5071. 


★ TELECOMPONENTS WHOLESALERS 

Universal Car Radios. 252 Dowling Street. East Sydney. 

Tedco Pty. Ltd., Box 195, G.P.O., Perth. W.A. 

Radio Electric Wholesalers Ltd., 10-12 Orsmond Street. Hindmarsh, S.A. 
W. & G. Genders Pty. Ltd., 53 Cameron Street. Launceston. 

52 Stewart Street, Devonport. 69 Liverpool Street, Hobart. 

35 Mount Street, Burnic, Tasmania. 
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THE CASE OF THE DOUBLE IMAGE 

One of the not-so-publicised fobs falling to the lot of most servicemen 
is that of technical adviser and general factotum to the various hobby¬ 
ist of the district. They range from schoolboys building their first 
crystal or transistor set to dignified businessmen who find pleasant 
relaxation in working on the latest control unit, short-wave set, or even 

a TV receiver. 


TYPICAL example was a customer 
I encountered recently. He had 
Duilt himself a TV set several years ago 
—the R. TV and H. 1958 design, as it 
:urned out—and was now faced with a 
problem which stubbornly resisted what, 
to him, appeared to be a logical ap¬ 
proach. 

Naturally, the first job was to get an 
accurate description of the fault, but this 
presented its own problem. He de¬ 
scribed it thus: “I’m getting two pictures, 
one on top of the other, and sort of 
stretched.” 

My immediate reaction was to 
visualise two complete pictures, one 
above the other, with a horizontal blank¬ 
ing bar between them. And, quite nat¬ 
urally, I wouldn’t have been in the least 
surprised if there was severe non¬ 
linearity (“stretching”) in one or both. 
If such were the symptoms, my immedi¬ 
ate diagnosis was a frame oscillator run¬ 
ning at half speed. 

Yet, somehow, such a description on 
my part didn’t seem to strike a response 



Relevant portion of the 1958 TV 
Receiver circuit. The .0068 mfd cap - 
acitor was the main source of trouble, 
causing the oscillator to run at the 
wrong speed. 

with the customer. He couldn’t be sure 
about the bar in the middle and persisted 
with his comment about it . . being 
sort of stretched.” 

However, in reply to my questions, he 
was able to fill in some of the history 
of the fault. It seemed that he under¬ 
stood the circuit well enough to nominate 
the frame oscillator as .the likely cul¬ 
prit, and to try routine replacements of 
the most likely components. 

First, he had replaced the valve, but 
this made no difference. Then he had 
tackled the components around the 
blocking oscillator transformer, taking 


them out one at a time and testing them, 
or having them tested, by whatever 
means h e had available. 

Out of all this came the fact that the 
.0068 capacitor (connected between the 
transformer and the 1M-22K junction) 
was faulty. The nature of the fault was 
not revealed, but, judging by subsequent 
events, I can make a reasonable guess 
at it. 

Unfortunately, a new capacitor of the 
same value failed to cure the trouble. 
Thoroughly disheartened, the owner had 
tried juggling a few resistor values and, 
when these failed, decided to seek out¬ 
side help. 

When we eventually set the chassis 
up on the bench and I could see what 
it was doing, I quickly realised why the 
owner’s description of the fault — or 
my interpretation of it — had caused so 
much confusion. 

In particular, it was the phrase “on 
top of” which had beaten us. I had 
interpreted it literally, possibly prompted 
by a subconscious—and premature— 
diagnosis of the trouble. What I saw, 
in fact, was not one picture “above” the 
other, but one picture “superimposed 
upon” the other, much as if one were 
looking through two transparencies sim¬ 
ultaneously. 

Yet, come to think of it, “One picture 
on top of the other” was a perfectly 
natural description. 

To be more exact, the two pictures 
were really only half pictures, each half 
occupying the entire screen (hence the 
“stretched” effect) and, as I say, superim¬ 
posed one upon the other. I had to ad¬ 
mit it was a weird effect and, having 
just battled through trying to describe 
it, I can hardly blame the owner for 
being at a loss for words. 

As to the cause, it seemed almost cer¬ 
tain that the time base was running at 
twice normal frequency. It would com¬ 
mence its trace at the top of the picture 
and race to the bottom in only half the 
time needed to transmit a complete field, 
then flick back to the top of the screen 
and make another full trace while the 
lower half of the field was being trans¬ 
mitted. 

Turning the chassis over, I commenced 
to check the frame oscillator section 
against the original circuit, the relevant 
portion of which is reproduced here. One 
thing was immediately obvious. In his 
last desperate effort to cure the trouble 
the owner had changed several resistor 
values, including the 1.2M, which was 
now something less than 1M. 

Since it was useless trying to track 
down a fault in these circumstances, my 
first job was to put things back the way 



they had been originally. Armed with 
the necessary components, I set to work, 
carefully checking each value and con¬ 
nection as I went. 

And that’s how I found the fault. 
When I came to the .0068 capacitor, it 
occurred to me that the owner may have 
been unlucky enough to get a faulty 
one as replacement for the original faulty 
one. A rare chance, of course, but such 
things have been known to happen. Any¬ 
way, it wouldn’t need much effort to 
take it out and bridge it. 

But as I was about to do so, I sud¬ 
denly realised that it was not wired ac¬ 
cording to the circuit. Instead of being 
connected right across the series combin¬ 
ation of 1.2M resistor and 1M “Vertical 
Hold” pot., it was connected across the 
1.2M only. 

It took only a moment to shift the 
pigtail to the adjoining lug, but it was 
all that was needed to cure this rather 
bizarre fault. The double image van¬ 
ished, the picture was no longer stretched 
and only a few minor adjustments to 
height and linearity were needed to make 
it completely normal. The latter, I sus¬ 
pect, were probably upset by the owner 
in his initial attempts to cure the fault. 

And that was that as far as the set it¬ 
self was concerned. But what was the 
sequence of events which had brought 
it to me in the first place? Now that 


SHURE 



REACTANCE 
SLIDE- 
RULE 


The Shure 
slide-rule 


A handy reactance slide-rule for 
simple calculations of resonant 
frequency, capacitive reactance 
and inductive reactance. This 
slide-rule also solves coil '‘0” 
and dissipation factor problems 
that cover a frequency range 
from 5 cycles per second to 
10,000 megacycles. 


Price: £1 post free 

Available from: 

AUDIO ENGINEERS PTY. LTD. 

422-4 KENT STREET, SYDNEY 
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E™ for Australia’s widest range of ZENERS 

MANUFACTURED BY WORLD FAMED INTERNATIONAL RECTIFIER CORP. 


1 WATT RATED TYPES 



HHranHri 

| Ratings and Characteristics at 25°C Ambient 






ZENER VOLTAGE 

! TYPICAL DYNAMIC 


NOMINAL 



JETEC 

INT’L 

RANGE 

RESISTANCE 

Iz 

TEMP. 



TYPE 

TYPE 



Zz 

MAX. | 

COEFFICIENT 





VOLTS 9 

Iz ma. 

(OHMS) 

— 

%/°C 



1N1518 

1Z 3.9 

3.6-4.3 

50 

9 

250 i 

.04 



1N1519 

1Z 4.7 

' 4.3-5.1 

40 

8.5 

200 

0 



INI 520 

1Z 5.6 

5.1-6.2 

35 

5.5 

175 1 

+ .03 



IN1521 

1Z 6.8 

1 6.2-7.5 

30 

1.6 

150 

+ .05 

V JH| 


1N1522 

1Z 8.2 

! 7.5-9.1 

25 

1 1.1 

120 

+ .06 



IN1523 

1Z 10 

9.1-11 | 

20 

1.5 

100 

+ .07 



IN 1524 

1Z 12 

11-13 

15 

2.4 

80 

+ .075 



IN 1525 

1Z 15 

13-16 

13 

5.4 

65 : 

+ .08 



IN1526 

1Z 18 

16*20 , 

10 

11 

55 | 

+ .085 



IN 1527 ! 

1Z 22 

20-24 

9 

18 

45 

+ .09 



1N1528 , 

1Z 27 

24-30 | 

7 

28 

35 

+ .095 


3.5 WATT RATED 
TYPES 


078 

DIA 


7 16 HtX *10 FLATWASHER 
(ACROSS FLATS) / 

* 10 32 NF ?B 
HEX NUT 


<§x=lM 

_ 425 ^ 



„ 437 _ # 10 32NF 2A 

• 031 THREAD 


100 

250 u, *. 

1222 "MAX 

All dimeniions in inchej 



RATINGS AND TYPICAL CHARACTERISTICS 


JETEC 

TYPE 

INT’L 

TYPE 

1 ZENER VOLTAGE 
RANGE 

TYPICAL DYNAMIC 
RESISTANCE 

Iz 

MAX. 

NOMINAL 

TEMP. 

COEFFICIENT 

%/°C 

VOLTS 

9 

Iz ma. 

Zz 

(OHMS) 

IN 1588 

3Z 3.9 

3.6-4.3 

150 

2.6 

850 

-.04 

1N1589 

3Z 4.7 

4.3-5.1 

125 

2.3 

700 

0 

IN 1590 

3Z 5.6 

5.1-6.2 

110 

I 1-4 

625 

+ .03 

INI 591 

3Z 6.8 

6.2-7.5 

100 

.58 

525 

+ .05 

IN 1592 

3Z 8.2 

7.5-9.1 

80 

.5 

425 

+ .06 

IN 1593 

3Z 10 

9.1-11 

70 ] 

.7 

350 

+ .07 

1N1594 

3Z 12 

11-13 

50 1 

1.4 

275 

+ .075 

IN1595 

3Z 15 

13-16 

40 

3.4 

225 

+ .08 

IN1596 

3Z 18 

16-20 

35 ; 

6 

200 

+ .085 

IN 1597 

3Z 22 

20-24 

30 i 

9 

160 

+ .09 

IN 1598 

3Z 27 

24-30 

j 

13 

125 

+.095 


There are over 
1,600 hermeti¬ 
cally sealed types 
in 5%, 10% 

20% and special 
voltage tolerance 
types in the In¬ 
ternational Rec¬ 
tifier range of 
Zener Diodes, 
Full details or 
application to 
Warburtor 
Franki. 


ML 

STANDARD 

TYPES 


10 WATT RATED 
TYPES 

7/16 HEX *10 FLATWASHER 

(across Flats) 

?10 32 NF 2B 
HEX NUT 



13 L u <37 # 10 32NF-2A 

' 031 THREAD 


1.328' 


Max 


All dimehtions in inches 



RATINGS AND TYPICAL CHARACTERISTICS 


JETEC 

TYPE 

INT’L 

TYPE 

ZENER VOLTAGE 
RANGE 

TYPICAL DYNAMlt 

RESISTANCE 

Iz 

MAX. 

NOMINAL 

TEMP. 

COEFFICIENT 

%/°C 

VOLTS 

9 

Iz ma. 

zz 

(OHMS) 

INJ 599 

10Z 3.9 

3.6*4.3 

500 

.84 

2500 

-.04 

IN 1600 

10Z 4.7 

4.3-5.1 

400 

.68 

2000 

0 

IN1601 

10Z 5.6 

5.1-6,2 

350 

.3 

1750 

+.03 

IN1602 

10Z 6.8 

6.2-7.5 

300 

.2 

1500 

+ .05 

IN 1603 

10Z 8.2 

7.5-9.1 

250 1 

1 .25 

1200 

+ .06 

IN1604 

10Z 10 

9.1-11 

200 , 

.55 

1000 

+ .07 

IN1605 

10Z 12 

11-13 


170 1 

• .95 

850 

+ .Q75 

IN 1606 

10Z 15 

13-16 


140 

1.5 

650 

+ .08 

IN1607 

10Z 18 

16-20 


110 

1 2 , 

550 

+ .085 

IN1608 

10Z 22 

20-24 


90 


450 

+ .09 

IN 1609 

10Z 27 

24-30 


70 

: 4.5 

350 

+.095 


LISTED 

AVAILABLE 

EX 

STOCK! 


STOP PRESS! New series of 10 watt diffused junction Zener voltage 
regulators, span voltage range from 6.8-200 volts! 


750mW RATED TYPES 
3.9-30 Volts 


• Extremely low dynamic resistance. 

• Operating temp, to + 165°C (case). 

• All hermetically sealed, welded construction. 

© Low dynamic resistance at sharp Zener character¬ 
istics over the entire operating current range. 


250mW and 400mW 
glass subntin. types 

• 3.3-30 volt, 250 mW rated, 3.3-12 volt. 400 mW rated. 

• Both are available in 5 % and 10 % tolerances and offer 
high stability and excellent voltage regulation over a 
wide temperature range (—55°C to + 150°C, 250 mW 
types, —65°C to -fl30 o C, 400 mW types). 

• Extremely small size and glass-to-glass hermetic sealing 
assure a rugged unit of long-term reliability. 



For full information on the International Rectifier range, contact your nearest office of 


WARBURTON FRANKI 


ADELAIDE: 204 Flinders Street, W171I 

BRISBANE: 13 Chester St., Fortitude 

Valley, 51-5121 

MELBOURNE: 359 Lonsdale Street, 67-8351 

PERTH: Tough Instrument Service Co., 

993 Hay Street, 21-9767 

SYDNEY: 307 Kent Street, 294111 
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I had found the cause, it wasn’t difficult 
to make a fair guess as to its history, 
and this is worth considering for the 
sake of technical completeness. 

It might help if we took another look 
at the blocking oscillator circuit and 
refreshed our memories as to just how 
it works. 

As its name implies, the blocking 
oscillator operates by reason of the fact 
that it is designed to “block,” or bias 
itself into cut-off after the first cycle of 
oscillation. Another name for the con¬ 
dition, which many will recognise, is 
“squegging.” 

A simplified circuit of such an oscil¬ 
lator is shown here, and it is not hard 
to recognise as a plate-grid feedback 
arrangement using an iron core trans¬ 
former. One winding is connected to the 
plate circuit, and the other to the grid, 
with the phasing so arranged as to pro¬ 
duce positive feedback, or oscillation. 

In the normal way these oscillations 
would continue while ever we fed power 
to the system. However, in this case, the 
values of Cl have been deliberately 
chosen to prevent this. Immediately 
oscillations commence and the first posi¬ 
tive pulse is applied to the grid, the grid 
draws current. This, in effect, connects 
Cl across the transformer secondary and 
charges it to a value close to the peak 
voltage across the transformer. More, 
important, the polarity is negative to¬ 
wards the grid and positive towards the 
cathode. 

CHARGE REMAINS 

This charge remains after the positive 
pulse has passed, because the only path 
through which the capacitor can dis¬ 
charge is Rl. If R1 is small enough 
it will discharge Cl in time for the next 
cycle and oscillations will continue. If it 
is made large, as in this case, Cl will 
remain charged for a considerable 
period, holding the valve in a plate cur¬ 
rent cut-off condition, unable to oscil¬ 
late. 

When it eventually discharges suffici¬ 
ently to allow plate current to flow an¬ 
other brief burst of oscillaiton will occur 
and the “blocking” process will be re¬ 
peated. 

To carry the explanation to its logical 
conclusion, we must now consider the 
function of R2 and C2. These generate 
the saw tooth voltage which, eventually, 
becomes the saw tooth current to drive 
the vertical deflection coils. 

The saw tooth voltage actually appears 
across C2. Being connected to a source 
of voltage (HT), through R2, C2 will 
charge at a rate governed by its own 
value, the value of R2, and the value 
of HT. As it does, the voltage across 
it will rise from zero towards the HT 
value. 

However, it will not normally reach 
this value. Before it can do so the 
valve, which has been “blocked” during 
his period, will give a burst of oscilla- 
cion and draw a heavy plate current 
vvhich will discharge C2. Then the valve 
vili block, and C2 will commence its 
zharging cycle all over again. 

In a frame oscillator circuit this hap- 
oens at 50 cps, aided by the synch pulses. 
The blocking period represents the ver- 
ical scan from top to bottom of the 
Dicture and the oscillating period—which 
is relatively short — the flyback from 
cottom to top. 

And having said all that, how do we 
relate it to the problem already describ¬ 
ed? Well, it should not be hard to 
appreciate that the time base frequency 
is controlled almost completely by the 
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time constant of Cl, Rl. In fact Rl 
is normally variable to some extent to 
serve as the vertical hold control. In 
our practical circuit Cl is the .0068 
while Rl is composed of the 1M vertical 
hold pot. and the 1.2M in series. 

In this case the time base was running 
fast, and several conditions could cause 
this. A decrease in the value of Cl, 


thing) are the most likely possibilities. 


halved the amount of resistance in cir- 



Simplified circuit of the blocking 
oscillator. Cl and Rl are the fre¬ 
quency determining components, C2 
and R2 the saw-tooth voltage net¬ 
work . 


speed. 


blame him. 


pletely cured the trouble. 


one’s reputation. 


ACOS CHANCER DUST BUS 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W. PHONE 73-1227 


TUDOR RADIO 

JL. E. Chapman 

418-420 KING ST., NEWTOWN 

(Established 1940) 


Phone LA 1011 

University Valve and 


Circuit Tester, perfect 


' order . 

£15/0/0 

Stereo Radio Chassis, 


6-valve, well-known 


make. Assembled . . 

£6/0/0 

Speakers every size 

£ 1/5/0- 


£3/0/0 

TV Chassis. Well-known 


make. Three - parts 


assembled. 

£5/0/0 

Portable Radio Cabinets. 


New. Ideal for ext. 


speakers . 

£1/0/0 

Column Speaker Cabi¬ 


nets, new, polished 


maple, 4 5 x 7-inch 


speakers, 15 ohms . . 

£8/10/0 

Philips TV Tuner .... 

£7/10/0 

Transistor Speaker 


Transformers . . 

- 10/0 

12-inch M.S.P. Speak¬ 


ers, 12 P.S. 

£3/0/0 

Picture Tubes, new 17- 


» inch, 90 deg. 

£15/0/0 

21-inch, 110 deg. 

£17/10/0 

i} Record Changers, Mon- 


J arch, superseded. New 7 


D 4-speed. 

£10/0/0 

600 ohm Speaker 


e Transformers, each 

10/0 

s TV Cabinets, all sizes . . 

£3 to £10 

‘ 2-gang and 3-gang Con¬ 


densers . 

10/0 

. Speakers, 10 x 2, also 


5-inch. 

£1/5/0 

TV Safety Glass, all 


a sizes. 

£1/15/0 

r Transformers, 40 mil. . 

£1/0/0 

Garrard plug-in Stereo 


Heads. 

£2/0/0 

TV Masks, 21-inch or 


17-inch. 

15/0 

TV IF Strips, wired . . 

£5/0/0 

TV IF Strips, assembled 

£3/0/0 

TV Power Transformers 

£5/0/0 

Transistor Printed Cir¬ 


cuit Boards 6 and 8 


with Transistors, 


Speaker and Gang 


completely wired . . £8 and £10 

90 deg. P.T. Sockets . . 

1/0 

J Valves 6BU8, 1R5, 3V4, 


6R3, 6EJ7, 6N3, 1T4, 


6U8, 6BL8. 

10/0 

Gramophone Motors 


and Pickups, 4-speed. 


New. 

. £6/17 16 

Stereo gram chassis 


6 valves, well known 


make, complete with 


2 M.S.P. speakers, 


12in 

£35/0/0 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


COMPLETE STEREO 
OUTFITS 

4-4 stereo Amplifier 
Rola Speakers 
Collaro Changer 

£50 


4-4 Stereo Amplifier 
Wharfedale Speakers 
Labcraft Turntable 

£ 68 / 10 /- 


POTS CARBON 

.25m, 2/. TAB; lm. 3/. 1 meg. 3/. 


POTS CARBON WITH SWITCH 


25K .. 

.. .. 4/ 

1.2M. 

. 5/ 

.25M .. 

. 4/ 

.5M-Min. . 

. 1/ 

.5M .. 

.... 6/ 

5K . 

. 5/ 

1M .. 

.. .. 5/ 




SPECIALS 

Car Radio Tuners.6/ ea. 

Coin-operated Time Clocks .. .. £8 

TV 17in, 70 deg. Yokes (Copper Wire 
— worth this).£1 each 


SPECIALS 

1S2 Valve Sockets .. '.2/6 

Transformers— 

280/280v 75 m/a. 6.3V t 3A .. 30/ 
6 Volt Vib. Trans.15/ 


POTS (ADDON DUAL WITH SWITCH 

.1M-1.2M — 8/ 2M-2M — 10/ 

2M-20K — 8/ 


COLLARO 

We have a full range of players 
and changers. 

M431 Mono Player. . . £11 10 0 

C60 Mono Changer. . . £12 8 0 

M505 Stereo Player. . . £12 8 0 

C60 Stereo Changer. . . £14 3 6 

Crystal cartridges for Collaro units. 

Sapphire Mono. 407- 

Diamond Stereo. .... . . 99/6 


PIEZO 

CRYSTAL MICROPHONES 

LM.l Lapel Type 29/3 

BM.3 Pencil Type 60/- 

SM-2 Desk Type 47/3 

SM-1 Stand Type 39/6 

HM.7 Hand Type 52/9 


SPECIALS 

Clearance of low value 4W and 
1W resistors. Specially priced at— 

JW—2d ea.—-1/6 doz. 
1W—3d ea.—2/- doz. 
Write in for values, etc. 

TWEETERS 

5000 cycles to 20,000 cycles. For 
use with single-ended or Push- 
Pull Amps. 19/6 ea. 

Neon Test Screw-Drivers 8/6 ea. 
Crystal Set Diodes. Type WG4B 
3/6 ea. 

Slug-tuned Tuning units. AER, 
RF and DSC 20/- ea. 

Assorted 3W and 5W wire-wound 
resistors 2/6 ea. 

Write in for values, etc. 


A & R 

TRANSFORMERS 

We carry a complete range of 
transistor, power and audio trans¬ 
istors. Also chokes, etc. 

Write for price lists. 


ASSORTED 
CAPACITORS 

10 useful values in bags 


of 100 

Ceramic 
20/- per 100 


Mica 

20/- per 100 


Special quote for larger 
quantities 


SPECIALS 

Insulated Alligator Clips .. .. 1/ ea. 
Reaction Conds., 100 P.F. ... 6/ ea. 

Torch Globe Holders. 3d ea. 

15A Car Radio Fuses .. • - 2/6 doz. 
GENERATOR SUP. CONDS., 2/ ea. 

Crystal Cartridge with two sap¬ 
phires reduced from 43/-. 

Now 27/-. 

SPECIALS 

7/010 Push-Back Hook-up wire. 
6 colours. 5/- 100ft coil. 

STROMBERG-CARLSON 

ELECTRONIC 
ORGAN KITS 

As featured in R. TV & H. 
Now available. 

KITS "A", "B", "C", "D" 

/#£#/ //1^1## //J It 

See Homecrafts for further details, 
prices, etc. 

CONDENSERS-ELECTRO 


2000—2.5v 
500—12v 
500—12v 
400—12v 
250—16v 
10O—2v 
100—6 v 
50—3v 
24—150v 


TE, 6d 
EC, 2/- 
ET, 2/6 
EC, 2/- 
ET, 1/- 
ET. I/- 
ET, 1/- 
ET, 1/. 
ET, 2 A 


24—150v EC, 2/- 
20—200v ET, 2/- 
16—450v EC, 5/- 
12—12v ET, 2/- 
10—4.0 v ET, I/- 
8—500v EC, 3/- 
8—350v EC, 2/- 
2—200v ET, 1/- 


MAIL ORDERS PROMPTLY 
HANDLED. 

C.O.D. if you wish. 


Call or Write NOW! 290 LONSDALE ST., MELB. FB 3711. Trade Supplied. 
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TECHNICAL BOOK REVIEW 


ANALYSIS OF BISTABLE MULTIVI¬ 
BRATOR OPERATION, by Dr P. 
A. Neeteson. Published by John F. 
Rider, Publisher Inc. Printed in 
Holland as a volume of the Philips 
Technical Library. Hard cover, 
6iin V 8Hn, 100 pages with 40 
figures. 

This book is quite an academic little 
volume. This is not surprising, as it 
is a modified version of the thesis which 
gained for the author his doctorate of 
Electrical Science degree at the Delft 
Technical University. 

Dealing with the well-known Eccles- 
Jordan flip-flop circuit, the book devel¬ 
ops in its 90-odd pages of text a rigor¬ 
ous mathematical description of the cir¬ 
cuit operation. 

The explanation is quite lucid, with a 
liberal use of explanatory diagrams and 
curves. However, the educational back¬ 
ground presumed on the part of the 
reader is necessarily quite high, with the 
result that engineering students and grad¬ 
uates will form practically its entire 
“audience.” 

For those with a good background in 
the differential calculus, and who are 
thoroughly at home in “Laplace-land,” 
the book will be a great aid to the 

| Teaching Machines ( 

Continued from Page 14. 

is an art, and has to be performed by 
toe teacher. Good programming is the 
secret of the machines’ effectiveness. 

It has been established that best 
’earning conditions exist when a correct 
answer is reinforced in a maximum of 
:>ne half second after it is made. Further¬ 
more, wrong answers are negatively re- 
nforced and extinguished if positive re¬ 
inforcement of correct answers is given 
n up to one half second afterwards. 
This is in direct contrast to ordinary 
;lass-room practice where results of tests 
ire not known for days afterwards. 

The teaching machine makes it pos¬ 
able to program material for the needs 
if the individual. Thus many machines 
:an be used by utterly different grades 
if intellect in one classroom. The 
machine has great patience. It can wait 
ior the slow thinker or hurry for the fast 
hinker. The brilliant student is not held 
sack by the less brilliant, as can be so 
n mass education. 

Teaching machines can be valuable 
n country areas where education must 
De carried out by correspondence. Pro¬ 
grams can be sent to students at regular 
ntervals. There is a possibility of de¬ 
mising Braille machines for the blind, 
>thers for the permanently disabled and 
;o on. 

In the words of Mr J. Blyth, of 
Hamilton College, U.S.A.: 

“ ... in the actual course of in¬ 
duction a device develops no likes or 
lislikes. It has equal patience for the 
low and the quick. It does not dis¬ 
criminate between rich or poor. It 
nakes no distinctions whatsoever with 
•egard to race, colour or creed.” 

Those who wish to investigate this 
matter further are recommended to read 
‘The World of Teaching Machines” 
Dy Charles I. Folz and ‘Teaching by 
Machine,” by Lawrence M. Stolurow. I 
im indebted to both for some of the 
information for this article- 
Radio, Television & Hobbies, May, 7962 


understanding of the flip-flop. For the 
rest, simpler and less rigorous explana¬ 
tions will have to do. 

The review copy came direct from the 
publishers, and no local price was af¬ 
fixed. It is probable that it will appear 
shortly, however. — (J.R.) 


Some readers have experienced 
difficulty in obtaining the two 
General Electric Manuals reviewed 
recently namely, the General 
Electric Transistor Manual and the 
General Electric Controlled 
Rectifier Manual. 

These are now available through 
Australian General Electric Pty. 
Ltd., Caltex House, 167 Kent St., 
Sydney, and also from their 
Melbourne office. 


THE 




M3N21D 


'PROFESSIONAL 

PHONO CARTRIDGE 



This model features the Shure N21D 
Diamond stylus and is designed for use 
where the tracking force is not greater 
than 2£ grams. Price £44/17/6. 

Purchase now and receive the Shure 
record bonus. This special offer closes 
June 1. 

Available from: 

AUDIO ENGINEERS PTY. LID. 

422-4 Kent Street, Sydney 


Do you need 
1 COMMUN 

TWO-WAY 

ICATIONS 


mi 



\ 


it can be yours with the 

TRANSCEIVER 

QUICK, RELIABLE, LOW COST 
COMMUNICATION . . . 

The E.C.E. Transceiver provides simple one-hand 
two-way communication at the touch of a button 
plus all these features: All weather, reliable 
operation .... excellent range .... fully retract¬ 
able, telescopic, centreloaded antenna .... cen- 
treloaded antenna .... improved communication 
stability with reduced background interference . . 

. .simple, one standard battery operation ... .all 
in one lightweight aluminium case. 

POST THIS COUPON TODAY 


ELECTRIC CONTROL AND ENGINEERING LTD., 
Booth Street, Comperdown, N.S.W. 

Please send me full details on the "Transceiver" 

NAME. .......... 

ADDRESS .......... 
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For the Beginner- 


TRANSISTORISED SIGNAL 
OR PRACTICE OSCILLATOR 


Her© is a project for our newer readers — a one-transistor tone 
oscillator fitted in a small box with a bulb and a tiny speaker. Operating 
from a battery of 3 to 6 volts, it may be used as a morse practice 
oscillator, a door “bell" or a signalling device for slide lecturers, etc. 


By Jamieson Rowe 


T HE little gadget described on these 
pages was originally made because 
one of our staff members wanted a sig¬ 
nalling device for slide lectures. The 
gadget was needed so that the lecturer, 
who is out in front of the audience, 
could signal the projectionist in the 
booth when the next slide was required. 

A push-button and buzzer connected 
in series with a battery would give a 
simple signalling circuit suitable for the 
job, but buzzers are rather unreliable. 
They also have a rather loud, harsh note 
which is somewhat hard to control. 

If the buzzer is replaced by a torch 
bulb the circuit is reliable, but it requires 
that the projectionist is watching two 
things at once — the screen (to adjust 
focusing, etc.) and the signal lamp. Very 
few projectionists seem to be suffici¬ 
ently versatile optically, however, so 
that the bulb is hardly a good choice. 

Accordingly we were asked to dream 
up a suitable signalling unit—and the 
unit pictured is the result. It gives out 
a: small audio tone (“whistle”) which is 
adjustable in pitch and level, as well as 
having a small torch bulb for good 
measure. 

Quite apart from any direct utility 
value, little gadgets like this are good 
“exercises” for beginners in electronics. 

Electrically the device is quite simple. 
It is purely a one-transistor audio oscil¬ 
lator feeding a tiny loudspeaker. Apart 
from the speaker the only components 
used are a small speaker transformer, 
two capacitors, three resistors and a 
general-purpose transistor. Two ter¬ 
minals, a tagstrip, a torch bulb socket 
and a plastic utility box will be required 


& 

together 


to make it in the form shown, 
with a few nuts and bolts. 

As the circuit and wiring diagrams 
show, the resistors, capacitors, trans¬ 
former and transistor are wired into a 
Hartley type oscillator. A tuned circuit 
(formed by the transformer primary 
winding and the 0.047 mfd capacitor) is 
made to oscillate at its resonant fre¬ 
quency by current pulses or “spurts” 
controlled by the transistor. 

The current pulses are, in fact, bursts 
of collector-emitter current through the 
transistor. They are amplified versions 
of the small base current pulses fed to 
the transistor from the tuned circuit. In 
other words, the transistor drives the 
tuned circuit, which drives the transistor, 
which drives the tuned circuit, and so 
on. Who came first, the chicken or the 
egg? 

This sort of operation is a charac¬ 


teristic of oscillator circuits, which are 
said to incorporate “positive feedback.” 

To alter the pitch or tone of th< 
oscillator, the resonant frequency of th< 
tuned circuit is simply changed by alter 
ing the capacitor marked 0.047 mfd. / 
bigger value will give a lower note 
while a smaller value will give a highe 
note. 

The current oscillations are madi 
audible by the speaker, which is con 
nected to the secondary of the trans 
former. The small voltage induced ii 
the transformer secondary produces ai 
alternating current in the speaker voic< 
coil. Since a current-carrying conducts 
in a magnetic field experiences a force 
ihis results in the speaker cone vibrating 
and causing the tone to be heard. 

With a brief idea of its operation, lei 
us now turn to the construction side of 
the unit. The prototype was made in 
one of the small plastic utility boxes 




FARTS LIST 


1 Plastic Box, 4iin x 2|in x 1 fin. 
1 Syeaker, Hin diameter, 15ohms. 
1 Transformer, 375ohm$ to 3.5ohms 
1 Transistor (see circuit for list of 
alternative types). 

1 Small bulb socket. 

1 Small tagstrip, 6-Iug type. 

1 2 Terminals. 

2 4700 ohm \ watt resistors. 

1 150 ohm i watt resistor. 

1 0.047 mfd 100 volt capacitor. 

1 5 mfd 25 volt working electrolytic 
capacitor. 

Nuts, bolts, washers (2), connecting 
wire, solder, etc. 




☆ 


At right is the circuit, 
and below the wiring 
diagram of the tone 
oscillator. Note that 
the feet of the tag- 
itrip are connected to 
the circuit , so that a 
non-metallic case 
must be used . The 
maximum battery vol¬ 
tage is 6 volts. Older 
components may be 
used, if handy and 
accomodated in a 
bigger box. 
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itores. It measures 4|in x 2£in x 1 5-8in 
ind is made from white plastic (distri¬ 
buted to the wholesale trade by Watkin 
Wynne Pty. Ltd.). 

On one end of the box two small 
erminals were fitted, while at the other 
ve mounted the bulb socket. By mount- 
ng the socket in the manner shown the 
nbuilt bracket doubles as a mounting 
racket for the complete unit. 

The tiny Hin speaker was fitted be- 
lind the front of the box at the ter¬ 
minals end, behind a pattern of small 
ioles. This allows easy exit for the 


sound. As the speaker is not provided 
with mounting lugs, it may be fastened 
by a screw each side, fitted with a washer 
used as a speaker clamp. 

Incidentally, use particular care when 
drilling holes in the plastic box. The 
plastic is rather brittle and will crack 
if too much force is applied. 

The speaker transformer (which is a 
transistor radio type, having an imped¬ 
ance ratio of about 375 ohms to 3.5 
ohms) is mounted in the centre of the 
box, being held by two screws passing 
through the front. 

Finally, at the bulb end of the box 
we have the miniature 6-lug tagstrip 
mounting the small components and the 
transistor. The circuit and wiring dia¬ 
gram show all the connections. 

When soldering in the small compon¬ 
ent’s, use the minimum of heat required 
to make a good soldered joint and grip 
the component pigtail with a pair of 
long-nose pliers to act as a heat sink. 
This will prevent component damage 
due to overheating. This caution especial¬ 
ly applies to the transistor. 

TRANSISTOR CONNECTIONS 

Another point to watch: make sure 
that the transistor is wired in correctly. 
The collector is usually indicated by a 
red or white dot on the case, and the 
closest lead to the collector is usually 
the base. When connecting the device up 
to a battery and push-button, make sure 
that the battery is connected to the cir¬ 
cuit with the polarity shown. Reverse 
polarity will usually destroy the tran¬ 
sistor. 

With the unit wired up, fit a bulb and 
connect to a battery of from 3 to 6 
volts, with the polarity shown. If all is 
well, you should be greeted by a whistle 
and a glowing bulb. If there is silence, 
SWITCH OFF IMMEDIATELY and 
check over the circuit—you have very 
likely made a “blue.” 

If the tone of the unit is not to your 
liking, try various values for the tuning 
capacitor instead of the 0.047 mfd 
shown. For those who like to fiddle, a 
capacitor placed across the 4,700 ohm 
resistor wired from the transformer to 
the transistor base will also vary the 
tone appreciably. 

The torch bulb should be selected to 
correspond to the particular voltage bat¬ 
tery you are using, incidentally. If a 
6-volt battery is used, a radio-type dial 
lamp may be used for long life—but re¬ 
member that such bulbs are not as econ¬ 
omical in terms of battery current. 

Without the bulb the unit makes an 
excellent code practice oscillator. Cur- 
ren drain is only about one-fifth that of 
a buzzer, and this is a very useful fea¬ 
ture where long lines or other losses 
make a buzzer impractical. It is pro¬ 
bable that would work quite well over 
a single wire with earth return, assuming 
efficient earth connections. 

And, of course, it would be quite suit¬ 
able for use as a door “bell” in homes 
or hospitals where the loud, harsh note 
of a bell or buzzer would be unsuitable. 


EKCO-STYLUS 

. 

Individual inspection 
is your protection 


SPECIAL 

OFFER! 

* 

FAMOUS 

TRIO 

STEREO 

AMPLIFIERS 

HEAVILY REDUCED 


Here is a unique opportunity to obtain 
a world-famous amplifier at bargain 
price! 



A sensitive 10-valve stereo amplifier 
with in-built medium and shortwave 
radio tuners. Operates from any 
stereo crystal pickup. Separate bass 
and treble controls, magic eye tuning, 
and variable selectivity combine to 
make this feature-packed instrument a 
"best buy" for budget priced stereo 
installations. Output 4, 8, 16, and 32 
ohms. 

REDUCED FROM £70 



REDUCED FROM £70 


UNCONDITIONALLY GUARANTEED 

* 


MASTERSOUND 


Specialists in Stereophonic Sound 


ONLY ONE ADDRESS: 

LIDO HOUSE 

400 KENT STREET, SYDNEY. BX 1527 
(NEAR CORNER MARKET ST.) 

WRITE, CALL OR 'PHONE 
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WALTHAM TRADING CO. 


229 ELIZABETH STREET, MELBOURNE 
96 OXFORD STREET, SYDNEY 
243 RUNDLE STREET, ADELAIDE 
155 WICKHAM STREET, FORTITUDE 
VALLEY, BRISBANE NOTE. Please submit mail 

orders to your nearest branch. Box numbers are at bottom right oi 
the following page . 


HYDRAULIC 

PUMPS 


Suitable for the oper¬ 
ation of hydraulic 
rams and high pressure 
sprays, etc. Supplies 
6001b pressure per 
square inch. 


£6 

(5/ Delivery to Rail.) 



SPARK PLUG 
TESTERS 


Check existence and density 
of spark. Clips into the 
pocket like an ordinary 
fountain pen, 4/3 (Post 1/6) 


SPARK PLUG 
SUPPRESSORS 


Set of seven suppressors for 
your six-cylinder car. 

6/6 or 1/9 each. (Post 1/.) 


CAR COMPASS 


Excellent oil damped com¬ 
pass, sticks to any posit on 
on your car with a auction 
cap mount. 49/6. (Post 3/6.) 


FEELER GAUGES 

Always carry a set in your 
glove box. 7/9. (Post 1/.) 


POCKET TYRE 
GAUGE 

Reads up to 1201b pressure 
per square inch. American 
Schrader brand. 9/6. 
t (Post 1/.) 


AUTO 

TEMPER¬ 

ATURE 

GAUGE 


With 56-inch capillary 
lead to fit most cars 
and boats. Fahrenheit 
scale reads to 220 de¬ 
grees. 45/. Post 3/6.) 



MANIFOLD 

PRESSURE 

GAUGE 


20-inch Vacuum. Keeps a 
check on your engine effi¬ 
ciency, 22/6. (F'ost 3/6.) 


CAR AERIALS 


Bowl Mount, 59/6. Side 
Mount, 65/. Brand new, 
chrome plated. (Post 3/6.) 


STOP AND 
TAIL LIGHT 


Ideal for all vehicles. 6 or 
12 volt available, 14/6 
(Post 3/6) 



POCKET 

TELESCOPE 

Handy little unit for tourists, 
birdwatchers, etc. Supplies 
25 magnifications and folds 
down into a neat, pocket- 
sized pigskin case, £3/19/6. 
(Post 3/6) 


MICROSCOPE 

Intermediate Model: Supplies 
300 magnifications in three 
phases. Complete in polished 
wooden case, including slides, 
£2/15/. 

Senior Model: Supplies 600 
magnifications in six phases. 
Complete with built-in 
illumination and slides. 
Comes in a polished wooden 
box, £6/19/6. (Post 8/6.) 



POCKET MICROSCOPE 

Clips into the pocket like an 
ordinary fountain pen. Sup¬ 
plies 50 magnifications. Ideal 
for geologists, stamp collec¬ 
tors, etc, 15/9. (Post 1/.) 


MAGNIFYING 

GLASSES 

Folding pocket glasses, supply 
25 mag., 25/. Stand mag¬ 
nifiers, suitable for artists, 
toolmakers, etc., 25/. 
Reading glasses, handy for 
the telephone book, legal 
documents, etc. 3in, 12/6; 
3 Vain. 17/6. 

(Post 2/) 


BINOCULARS 


Top-quality prismatic bino¬ 
culars in pigskin cases. 
8 x 30, £8/19/6; 7 x 50, 
10 x 50, 8 x 40, 16 x 50. 
all £14/17/6. Giant 25 x 60, 
£39/10/. (Post 8/6.) 


PANEL METERS 


0 to 3 amp AC/DC .. 55/ 
0 to 50 amp AC/DC .. 55/ 
0 to 15 volts DC • 55/ 
0 to 250 volt AC/DC. 70/ 
0 to 10 amp AC/DC .. 55/ 
0 to 50 microamp .... 52/6 
0 to 30 volts DC . 55/ 

(Post and pack. 2/) 


Moke your own 
FISHING ROD 





Here’s the cheapest rod in 
town. Make your own from 
a whip aerial—three 4ft sec¬ 
tions of copper coated spring 
steel. 22/6. (5/ delivery to 
Rail.)_ 


POCKET 
BRAIN 
CALCULATORS 


Multiplies, adds and sub¬ 
tracts for you, all in a 
jiffy. No mental work re¬ 
quired. 5/6. (Post and 
pack.. 1/.) 


TV AERIALS 


Rabbit ear type. Suitable for 
city and country areas. Ex¬ 
tendable and adjustable to 
any position. 25/. (Post and 
pack., 3/6.) 


TAP WRENCH 
SET 


Bra'nd new six-piece tap and 
wrench set. Sizes from 6/32 
inch to 14 inch. 6/6. (Post 
and pack., 1/.) 


HOBBY CLAMPS 


“G” shape clamps suitable 
for all hobbies. Kit consists 
of two clamps, 3in and lin 
capacity respectively. 6/6. 
(Post and pack.. 1/.) 


POCKET 

WATCHES 


Top quality pocket watches, 
fully conditioned. £3/17/6. 
(Post ami pack., 1/6.) 


STOP WATCHES 


Fully reconditio^pd. Gradu¬ 


ated to 1/5 of a second 
accuracy. £3/17/6. (Post 
and pack., 1/6.) 


MAGNETIC 
PICK UP TOOLS 

With 17in flexible shaft this 
instrument is suitable for 
picking up fallen objects 
from’ awkward places, such 
as car engines, factory mach¬ 
inery, etc. 9/6. (Post and 
Pack, 2/6.) 


FIRE 

EXTINGUISHER 


Keep one in your home, one 
in your office, one in your 
car. Foam pressure type. 
27/6. (Post and pack.. 4/6.) 


R. F. AMPLIFIERS 



High-powered amp¬ 
lifiers suitable for 
use with No. 19, 

No. 22, or No. 11 sets. Ap¬ 
proximate output is 30 watts and 
complete with gene-motor and 
807 (equivalent). £3/10/ .(5/ de¬ 
livery to Rail.) 


PUMPS 



Rolls-Royce fuel pumps, as 
used in jet engines. Delivers 
approximately 400 gallons of 
fuel per hour. 

£5 

(Post, and pack., 8/6.) 


AIR 

COMPRESSOR 

Suitable for tractor 
tyre inflation, etc. Sup¬ 
plies approximately 450 
lb. pressure per square 
inch. 

£5 

(Post and pack. 8/6) 


RECORDING 

TAPE 

Don’t miss this superb 
offer. 1,200-foot spools 
of twin-sided recording 
tape on standard 7-inch 
plastic ^ spools. Only 

3/6.) 


(Post, and pack., 


SPOOLS 

Spare tape spools at the 
lowest prices. All the 
most wanted sizes. 3- 
inch, 3/3; 5V4-inch, 5/6; 
7-inch, 5/11. (Post, and 
pack., 1/6.) 


HEY BOYS! 


Build your own 
CRYSTAL SET 


HEADPHONES . . . 27/6 
CRYSTAL EARPIECE 10/- 
MINIATURE CABINET 7/6 
GERMANIUM DIODE 3/6 
SLUG TUNED COIL (com¬ 
plete with knob, condenser 
and circuit), 6/6. 

AERIAL WIRE ... 3/6 
TERMINALS . . .1/- ea. 

THE BOYS BOOK ON 
CRYSTAL SETS . . 3/9 

(Post, and pack., 5/-.) 


MORSE KEY 



Ex-R.A.A.F. key, bakelite 
encased to protect working 
parts from dust. Makes ex¬ 
cellent practice set. 5/. 
(Post, and pack., 1/6.) 


RADIO 

BOOKS 

No. 127 Amplifier 
Manual, 5/3. 

No. 133 Radio Con¬ 
trolled Models, 7/6. 

No. 138 How To 
Make Aerial for TV, 
3/9. 

No. 141 Radio Servic¬ 
ing for Amateurs, 5/3. 
No. 166 Public Ad¬ 
dress Systems, 3/9. 

No. 169 Hi-Fi Trans¬ 
istor F.M. Circuit. 5/3. 
(Post, and pack., 1/.) 


GAS MASKS 


Brand new, suitable wher 
fumigating. 7/6. (Post, 
and pack., 3/6.) 


DELRAMA 

LENSES 

A few left only. These 
lenses procure panoramk 
view to your ordinary pic¬ 
tures of your projector. 
Price now reduced tc 
£7/10/. Suitable for 16- 
m.m. film. (Post, and 
pack., 3/6.) 


ARMY 

TRIPODS 

Universal ex-Army tripod. 
12/6. (5/- delivery tc 

rail.) 


see . . . 

WALTHAM'S 


BRISBANE 

ADVERTISEMENT 
ON PAGE 47 


70 


Radio, Television & Hobbies, May, 1962 






































































BEST FOR EVERY 
BUSINESS! 


INTER-COMM 

TELEPHONES 


Inter office telephones will 
save you hours in time and 
money. Run a system be¬ 
tween house and shop, store 
to woolshed, office to typing 
pool, etc. Ex-Army tele¬ 
phones are cheaper than 
P.M.G. extensions and there’s 
no yearly rentals to pay 
either £4/9/6 (5/ Delivery to 
Rail). 


I WALTHAM 
! TRADING CO. ( 

I • 229 ELIZABETH I 
ST., MELBOURNE! 

I • 96 OXFORD ST., f 
SYDNEY 

I • 243 RUNDLE 
ST., ADELAIDE 

I • 155 WICKHAM | 
ST., FORTITUDE I 
VALLEY, 

BRISBANE 

| Mail Order to your 

| nearest branch. | 

riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiuiiiiiuuuiiiniiiiiuiimnii? 



Room to room communication. Set com¬ 
prises two new headphones, microphones 
and microphone transformers. All for 
33/9 (Post and Pack 5/). 


METAL 

TOOL BOXES 

Army "ammo" boxes. 
Very sturdy metal case 
with carrying handles. 
Suitable for heavier 
tools. 12/6 or 3 for 
33/. (5/ Delivery to 

Rail.) 


SCR-211 

FREQUENCY 

METERS 

With attractive black 
crackle finish. 221 AK. 
125 KC to 20.000 KC 
AC/DC. 

£32/10/-. 

(5/ Delivery to Rail.) 


SPECTACLE 

EXTENSION 

Suitable for all hobbyists, watch¬ 
makers, stamp collectors, etc. Single 
lens 10/6. (Post and Pack 1/.) 


JEWELLER'S EYEGLASS 



ON 

HEADBAND 

Headband adjusts 
to all sizes and 
the eyeglass is 
multi - adjustable. 
18/6 for single 
lens 7>/4 mag., 
and 22/6 for 
double lens 14 
mag. (Post and 
Pack 2/6.) 



WILLIS LEVEL 


Suitable for use by builders, con¬ 
tractors, farmers: for irrigation, 
land levelling, etc. Brand new, 
comes in metal case and complete 
with tripod. 

£13/13/. (3/ Delivery to Rail.) 



WALKIE-TALKIE 

SET 

Popular 38 Transmitter Receiver set 
complete with crystal calibrator, set, 
of headphones, microphones and an 
extension aerial. Would cost £75 any¬ 
where else. Chockful of parts which 
would alone cost four times our price 
of just £6/19/6. (5/ Delivery to Rail.) 


DON'T MISS THIS 



TELESCOPIC RIFLE 
SIGHT Now only 
£5/19/6 

Superior quality, blued lens supplies 
t mag. Accurate shooting is made 
possible by windage and elevation 
adjustments.. 

£5/19/6. (Post and Pack 4/6.) 


TEST PRODS 

Brand new. 3/6 set. 
(Post and Pack 6d.) 


BARBERS' SCISSORS. 

Top quality, as used 
by professional barbers, 
etc. 7/11 pr. 

(Post and Pack 1/.) 


CROCODILE CLIPS. 

Large size, with insu¬ 
lated handles. 3/6. 
(Post and Pack 6d.) 


MINIATURE 
PLUGS & JACKS 

Plugs 3/6 pair. 

(Post and Pack 6d.) 


P.M.G. PLUG 

Suitable for use with 
tape recorder, micro¬ 
phones, etc'. -3/6 each. 
(Post and Pack 6d.) 



ASTRO 

COMPASS 

This R.A.F. instrument 
can be used for obtain¬ 
ing direction from sun or 
stars. It can be adapted 
for astronomical studies 
or for levelling purposes, 
etc. 59/6 with tripod. 

(5/ Delivery to Rail.) 

CAMERA 

TRIPODS 

Light, folding camera, 
tripods, very modem, 
finished in black and 
chrome. Two models, 
both extend to 45 inches. 
Model (A) 52/6. Model 
(B) with adjustable head 
and handles. 72/6. (Pack 
and Post 5/6.) 



MULTI-USE 

WIRE 

For all your garden¬ 
ing needs, shrub 
tying, flower tying, 
edge alignment, etc. 
3.000ft in reel, 7/6. 
Pkt. of 100 feet, 1/9. 
Case of five reels, 
35'. 3 pkts. for 5/. 
(5/ Delivery to Rail 
for reels.) (Pkts. Post 
and Pack 1/.) 


ALDIS 

LAMPS 

Here’s the lamp 
ooat owners have 
been waiting for. 
Complete with 
built - in morse 
code signal and 
sighting tube. 
Works from 12 
volts and is sup¬ 
plied with lead 
and plug. 

£8/15/. (5/ De¬ 
livery to Rail.) 



aurtK 

SAHWA MULTI¬ 
METER 

Suitable for finding elec¬ 
trical faults in household 
appliances, garage equipr 
ment, etc. 2,000 ohms per 
volt sensitivity. Reads 0 
to 1,000 volts A.C., D.C. 
Also 0 to 50 mill! and 
0 to 50 micro amp and plus 
and minus 20 decibels. 
£5/19/6. 

(Post and Pack 8/6.) 


SOLDERING 

IRONS 

Brand new, work from 
230 volt power supply. 
60 watt, 48/6. 80 

watt, 52/6. 130 watt, 

£3/4/6. Complete 
with 3 pin plug. (Post 
and Pack 2/6.) 


NEW 

DRAWING 

SETS 

No. 913 sets, 9 pieces 


RESIN SOLDER 

Small colls, 1/6. 11b 

coils, 12/6. (Post and 
Pack 6d and 1/6 res¬ 
pectively.) 


with off-set arm, 32/6. 
No. 920 sets, 8 pieces, 
37/6. (Post and Pack 
2 /.) 



PRISMATIC 

COMPASS 


Suitable for the man on 
the land with land divid¬ 
ing, fencing, etc. Also 
for buonwalkers. 

OIL DAMPED. 

£ 8 / 10 /- 

DRY CARD, 


MAIL ORDERS 

Please mail to your nearest 
branch. 

P.O. Box 5234 Elizabeth St., 
Melb. 

P.O. Box 22 Crown St., 
Sydney. 

P.O. Box 36 Rundle St., 
Adelaide. 

155 Wickham St., Fortitude 
Valley, Brisbane. 
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-COMMUNICATIONS 

RECEIVERS 


///*> 


Spurred on by a remark in the "Answers to Correspondents" page, several readers have written 
to express their disappointment at our failure to describe what they most want to see—a mod- 
dern high performance, all purpose communications receiver. They feel that no difficulties are 
involved which could not be surmounted by the average, experienced homebuilder. Perhaps it's 
time we threw the subject into the melting pot, by way of argument, to see what comes out. 


I CHOSE the particular letter oppo¬ 
site, because the writer is typical 
of those who make the job of designing 
an appropriate receiver so very difficult. 

His prime interest is just broadcast 
and short-wave DX. 

It is not just Amateur band working. 
It is not predominantly HF or VHF. 
It is not confined to CW, AM, phone 
or SSB. 

He wants a receiver to take in any¬ 
thing and everything according to the 
whim of the moment. He wants to see 
the signal as well as hear it. And he 
obviously doesn’t want a multiplicity of 
units. As far as possible, it has to be 
one thing, inside one case. 

He is willing to concede that the 
receiver he wants may cost more than 
many constructors could afford at one 
time; it may be more complex and con¬ 
tain more facilities than others would 
ever need. But the answer seems obvious 
enough: The receiver is simply designed 
and built in such a way that sections 
can be left out or added or inter¬ 
changed at will, until each constructor 
finishes up with what best suits his 
needs and his purse. 

LOGICAL APPROACH? 

This statement of a need, and the 
way in which it might be met, seems 
very logical at first encounter. It seems 
so logical, in fact, that it is the place 
from which thinking on the subject 
generally starts, whether it is done with 
the needs of the amateur constructor 
in mind, or the commercial market. 

Unfortunately, a closer examination 
of the need and methods reveals that 

7 1 


By Neville Williams 

they are not just variations on a basic 
theme, to be supplied by putting some¬ 
thing in or leaving something out. In 
practice, the needs are so diverse, the 
points of emphasis so different and, with 
them, the appropriate technical ap¬ 
proach, that the designer finds himself 
dealing with factors which are not har¬ 
monious and reconcilable but rather in 
direct conflict! 

This is the basic reason why the all¬ 
purpose communication receiver concept 
is gradually giving place to receivers 
aimed primarily at a particular usage. 
Why, somewhere along the line, the in¬ 
quirer is likely to be faced with the 
question “Yes, but what do you really 
want this for?’’ 

However, we’re in danger of bogging 
down in a maze of big words and ob¬ 
scure philosophies. Perhaps we should 
abandon the swivel chair and walk over 
to the workbench. 

Let’s begin by making a number of 
general assertions, to be followed by 
argument which, we feel, make those 
assertions valid: 

1. The design and construction of a 
modern all-purpose, high-performance 
communications receiver is fraught with 
difficulties which are currently challeng¬ 
ing the resources of the world’s major 
communication companies. If such a 
receiver, could be devised and described 
in these pages, it would probably end 
up as the most demanding project we 
had ever tackled, organs and tape re¬ 
corders notwithstanding. 


2. The problems involved are not the 
superficial ones, as some seem to imag¬ 
ine, of coping with an abnormal number 
of valves and components. The problems 
have to do with basic electrical and 
mechanical design, complicated by con¬ 
flicting requirements and by the scarcity 
and cost of components which might, 
conceivably, be used. 

NOT THE ANSWER 

3. Proposals for designs having a 
large common section, but alternative 
“front ends” to suit individual construc¬ 
tors do not stand up to close examina¬ 
tion. Optimum “front ends” for different 
purposes may be physically quite in¬ 
compatible and require a quite different 
type of approach in the IF system. In 
addition, many constructors require, not 
alternatives, but one design that will do 
all jobs. 

4. The task of designing and building 
an all-purpose communications receiver 
is becoming more difficult, not less so. 
While it is true that techniques are 
being all the time developed and refined, 
advance on this front is outstripped by 
more and more stringent requirements. 

So much for the broad statements. 

In examining the position, and for 
want of a better method, let’s look at 
it from the chronological viewpoint. 

Twenty or more years ago, one could 
approach the design of a communications 
receiver in a fairly direct manner, as 
under: 

Power Supply: Generous but other¬ 
wise conventional. 

Audio: Conventional but tone shaping 
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circuits might be included as a refine- 
nent. 

Detector: Diode AM, with noise Uni¬ 
ting. 

Gain Control: Adjustable but con¬ 
ventional AVC, manual RF and IF 
gain, audio gain. 

BFO: Conventional. 

IF Amplifier: Probably 455Kc. or 
thereabouts with a higher degree of 
selectivity than normal; in many cases 
:rystal filter included, more rarely fully 
adjustable selectivity. 

Front End: Conventional RF ampli¬ 
fier and frequency changer, switched or 
plug-in coils; bandspread provided by a 
double indicator type dial or by a 
second dial and tuning gang. 

Given a reasonable order of electrical 
nerit, the ultimate quality of such a 
receiver was largely dependent on its 
mechanical treatment — and, in partic¬ 
ular, the smoothness, re-set accuracy, 
Drder of bandspread and calibration of 
the dial. 

TYPICAL DESIGNS 

It was along these lines that local 
and overseas manufacturers turned out 
many “communications” receivers, par¬ 
ticularly during the war years. 

It was along these general lines, also, 
that we designed our original “Com¬ 
munications Nine” in February 1947, 
and a couple of all-wave receivers, using 
a special coil unit then available, in 
February and April 1949. 

There is no special reason why equiv¬ 
alent receivers could not be built today, 
□sing modern valves and components 
and the same general circuit techniques. 
Within the limits of the design, the 
quality would still be largely that de¬ 
termined by the tuning and dial mech¬ 
anism and by the nature and accuracy 
of the calibrations. (Perhaps one should 
remark in passing, that time has not 
greatly affected this; dial mechanism and 
calibration is as much a problem as 
ever it was). 

The real trouble is that, for many 
purposes, such a receiver would be 
technically obsolete and, not by any 
stretch/ of imagination could it be re¬ 
garded as the versatile, general-purpose 
communications receiver which is 
leeded today and what our correspon¬ 
dents plainly seek. 

Let’s look at these weaknesses: 

1. With a relatively low intermediate 
Tequency, image response is inherently 
ioor for signal frequencies above about 
lOMc. What many do not realise is that 
ull-coverage receivers suffer particularly 
n this respect, because the primary/ 
econdary coupling in aerial and RF 
coils has to be kept high to minimise 
racking problems. This compromises 
‘front-end” selectivity. 

SELECTIVITY, STABILITY, ETC. 

2. The traditional kind of “selective” 
F channel, and the traditional kind of 
rystal filter used for CW is not con- 
idered suitable, these days, for critical 
oice communication, particularly where 
ingle sideband working is involved. 

3. It is extremely difficult to achieve 
i sufficient order of frequency stability, 
or modern coniiminicaition practices, 
rom any oscillator working at more than 
i few megacycles and involving ordinary 
witched coils and variable capacitor 
unlng. 

4. The usual AM detector and BFO 
ombination is considered inefficient for 
jingle sideband reception, requiring a 
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THE RECEIVER HE WOULD LIKE 


Dear Sir, 

I have been a reader of your magazine since 1954 but this is the 
first time 1 have managed to put pen to paper to express appreciation 
of your efforts . In each and every issue, over the years, I have found 
something to interest, and stimulate thought. 

The articles I enjoy most are those giving details of a particular 
project I always find your analysis of a problem, and the reasons 
given for choosing a particular design to meet that problem, most 
interesting . 

But, in this letter, I am taking issue with your reply to a corres¬ 
pondent, G.W., of Cheltenham, Victoria, on page 107 of the February 
issue. 

What is wrong with a communications receiver that provides facili¬ 
ties for every class of user? 

Nothing! The fellow who enjoys radio as a hobby is not, as a rule, 
interested in one particular band but, like myself, probably likes to 
“ragehew” on 80 one night, listen to Beethoven on broadcast the next 
night, then tune in Timbuctoo on short-wave, followed by “Oscar” on 
2 metres. 

According to you, this would virtually require a different receiver 
each time, each one featuring a power supply, an audio amplifier, a 
detector, AVC, S-meter and IF amplifier. What a horrible duplication 
and waste of money. And where do you put all these receivers? 

May I piggest that you dream up a design including a turret front 
end that will also change the first IF to some suitable value? Coverage 
should be 550 Kc to 148 Me continuous, with a first IF of about 10 Me 
for VHF and about 1.5 Me for HF. The second IF should be 100 Kc, 
audio amplifier a single 6V6 delivering 4\ watts to speaker or head¬ 
phones. 

Provision should be included for BFO and/or carrier reinsertion, 
reception of CW, AM, NBFM, SSB, also S-meter, AVC, etc. The set 
should have a built-in 1CP1 C.R. tube for panoramic adapter and 
envelope observation of the received signal. 

Variable selectivity should be included to 4.5 Kc, 1 Kc and 200 cps 
limits, with sensitivity in excess of the noise level on bands used; 
there should be a variable T-notch filter in the audio end as well as 
a high and low pass filter limiting response at will to 300-3,000 cps. 

By providing two variable capacitors, one large and one very small 
in parallel, electrical bandspread can be obtained everywhere. Re¬ 
calibration of the dial is possible by means of a built-in secondary 
frequency standard. 

Finally, by using sub-assembly boards in your chassis, everyone 
can pick those parts in which they are interested to get it going and 
leave the rest for another time. 

If you think that the mechanical demands are beyond the home 
oonstructor, then my answer is “fiddlesticks.” Time can make up for a 
great deal in inexperience or lack of equipment and I think you would 
be surprised at the results you would get. 

I hope that this letter will not only raise an argument but also a 
hornet’s nest of activity. 

Yours Faithfully, E.Z. (Wellsford, N.Z.) 


new approach in this portion of the 
circuit. 

Over and above these quite funda¬ 
mental problems, the old familiar ones 
still remain. 

(5) A precision composite dial is 
required, or two precision dials, one 
for the bandset and one for the band- 
spread capacitor; not only must the dials 
be obtained in the first place, but they 
must be provided for, neatly, on the 
front panel. 

(6) Bandset/bandspread dial settings 
are inter-dependant, which markedly 
complicates their use. Since the amount 
of bandspread varies with the setting 
of the main capacitor, the spread dial 
can only be calibrated for certain speci¬ 
fic bands, and these may or may not 
spread to advantage. The dial cannot 
carry any absolute calibration marks 
beyond these three or four specific 
bands. 

The simple result of all this is that 
discerning amateurs, nowadays, do not 
think in terms of communication re¬ 
ceivers along these lines. As far as they 
are concerned, such a project would 
be largely wasted. And, equally, it could 
only be a disappointment to constructors 


who, like some of our correspondents, 
want to listen to amateur SSB stations, 
weak signals and such like. 

Mainly because of the image problem 
on 14 Me and upward, amateurs long 
ago began to exploit the possibilities 
of double frequency change in their 
receivers. 

The incoming signal is first changed 
into a relatively high intermediate fre¬ 
quency (2 to 10 Me), then changed 
again to 455 Kc or even lower for 
further amplification and passband shap¬ 
ing. As often as not, the “receiver” 
used is not a single unit, but is a 
composite of a “front end,” contrived 
from somewhere, followed by a tradi¬ 
tional communications style receiver 
providing the first IF, second frequency 
change, second IF, detector and audio. 

But, unfortunately, this doesn’t auto¬ 
matically set the style for a new kind 
of all-purpose communications receiver. 

Every extra oscillator in a receiving 
system is likely to mean extra stray 
harmonics or heterodynes to penetrate 
the input signal circuits and produce 
mysterious unmodulated “carriers” or 
“birdies.” Nor are they all obvious. 

One amateur we encountered recently, 
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ASSURED SUCCESS WITH R.C.S. 


ALL TRANSISTOR CAR RADIO 


SPECIAL! 

We can supply any 
R.T.V.&H. printed 
circuit. We can 
print YOUR circuit 
to YOUR drawing. 


CAR RADIO CABINET and 
DIAL KIT PART 583. 
£5/18/9 tax incl. 


CAR IGNITION 
NOISE SUPPRESSOR 

Radio. 

PART No. 28.£3/10/ 

Sales-tax included. 


PRINTED CIRCUITS 

Part No. 

558 Amplifier Audio Transporta 6 

and 7. 25/ 

559 RF Section Transporta 6 __ 25/ 

562 RF Section Transpocta 7 25/ 

569 Audio and RF Section Trans* 

porta 4. 25/ 

568 TV Video Strip R. and H. . . 25/ 

567 RF Stage 3 gang Transporta 7 25/ 

580 Car Radio. 37/6 

577 University Converter 62/1C - • 25/ 

578 Basic Converter R and H 61/9C 25 1 

586 Preamplifier R and H 61 /IIP . . 25/ 

587 Preamplifier R and H 61/11 PI . . 25/ 

Sales tax Included. 


TRANSISTOR COILS 

Port Mo AND IP's 

248 Osc. Coil . 12/6 

249C Aerial Coll with rod. £ I 

253 Car Aerial Coil. 15/8 

252 RF Coil .. .. .14/2 

174 Single Tuned IF 455 Kc. 14/2 

175 Single Tuned IF 455 Kc . 14/2 

176 Double Tuned IF 455 Kc.14/2 

177 Double Tuned IF 455 Kc. 14/2 

178 Double Tuned IF 455 Kc . 14/2 

179 Transporta 4 IF.15/10 


1 TRANSISTOR—1 


TRANSISTOR 


59/6 

including 

battery 

READY TO 
O PERAT E 

IDEAL 

GIFT 


DIALS AND KNOBS 


453 Dial and Knob 300 pf Gang . . 
458 Dial and Knob 300 pf Gang . . 

Sales-tax included. 


12/6 

12/6 


H.C.S. 


COIL KITS 


Part No. 

560 for Transporta 
563 for Transporta 

570 for Transporta 

571 for TV Video 


6 . 

7. 

4. 

Strip . . . 

575 for RF TransporU 7 . . 

581 for Car Radio coil and h’ware £12/10/ 
S85 for Car Radio Coils and Choke 93/9 

576 University Converter.44/ 

Seles tex Included. 


95/ 

131/3 

67/6 

75/ 

128/2 


Soles tax included. 


Part No FILTERS 

20 % amp Line Filter. 

35/3 

26 % amp Line Filter. 



24 2 amp Line Filter .. 



27 2 amp Line Filter. 



22 5 amp Line Filter. 

e e e e e 

67/6 

II Aer. Filter Kit. 



(Sales tax Incl 

I.) 


R.C.S. Radio Pty. Ltd., 651 FOREST RD., BEXLEY, N.S.W. LW3491-5385 


“FBBA” THE ONLY BEAL MASTHEAD AMPLIFIER 
III ABSTRAUA FOR BIFFICBLT AREAS 


• Distributing or Masthead Units 

• Hermetically sealed water and dustproof 

• Broadband or 1-Channel Amplifiers 

• High Amplification 44 db 

• Lowest noise level 3 db 

• Power Supply through Feodor Coblo 

• Distributing Amplifiers up to 100 
Outlats 

• All Accessories for Aerial Installations 

• Amplifiers and Accessories made by W. 
Germany's largest Aerial Manufacturer 

The Units are supplied with primary 
Power Supply 240 V. AC/25 V. AC 
with tappings up to 32 volts to compen¬ 
sate losses in supply cable* 

To absorb external heat a shield is 
provided to minimise temperature. 



23v AC Power Supply 


Sealing Gasket 


Special Alu-Casting 
against salt water 
corrosion 


Amplifier coupler for 
low and high band 


Plug-in type Ampli¬ 
fiers available in any 
frequency 


Special long life 
yohres guaranteed 
10,000 hours 


72 or 300 ohm inputs 


In and Outlets for 
Ribbon or Coax-Coble 


Sofa Importers for Austrohssio: 



ELECTRONIC DEVELOPMENT IMPORTS 

I ADELAIDE STREET, BONDI JUNCTION, N.S.W. 38-3275 
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for example, had become completely 
exasperated by a character in his neigh¬ 
bourhood who persisted in radiating an 
unmodulated carrier right in the middle 
of an amateur band. It turned out to 
be a resultant from the 23 rd harmonic 
of one of his own oscillators! 

The fact of the matter is that a great 
many of the double and triple-change 
receiving set-ups operated by amateurs 
only work as well as they do because 
they operate over narrow frequency 
bands. 

Bv suitably juggling the two inter¬ 
mediate frequencies and the oscillator 
which bridges the gap, the spurious 
signals can be kept outside the required 
tuning ranges or, at least, recognised for 
what they are. 

But these convenient evasions are 
simply not available in a general cover¬ 
age double-change receiver. Spurious 
signals are likelv to be sprinkled freely 
across the bands and their elimination 
:an pose a maior problem of filtering 
ind shielding, particularly if the whole 
s to be compressed into a single unit 
lesign. 

Then there is the problem of tracking. 
iVith only narrow bands to cover, the 
imateur can pick a first IF to suit 
lis needs and can achieve good tracking 
parilv enough. But tracking can become 
i brutal problem in a general coverage 
•eceiver. with a high first IF. falling 
nevitably within the range which the 
nput circuits are supposed to tune. 

One is forced to a serious considera- 
ion of switching IF channel— 
or channels — as well as the signal 
circuits! 

These difficulties, of necessity, must 
mplant a verv serious question mark 
ipon the whole concept of a home- 
onstnicted, general coverage, multiple- 
hanger receiver. They illustrate per- 
ectlv our earlier statement that the 
jroblem doesn’t lie in the mere multi¬ 
plicity of valves and component*?, 
Fhev are so basic and fundamental as 
o affect the validity of a whole, other- 
vise promising, line of approach. 

OSCILLATOR STABILITY 

But, irrespective of possible tracking 
ind sourious signal problems, p"d the 
act that double change can eliminate 
mages, the multiple-change principle in 
tself makes no contribution towards 
•asic oscillator stability. In fact, with 
wo oscillators instead of one, the sta- 
ility may like as not be worsened. 

So it is that out summary of the 
wo most obvious approaches can only 
»e distinctly depressing: 

(1) The traditional general coverage 
ingle-chance receiver: Useful for rou- 
ne DX listening but distinctly out- 
ated as far as amateur band working 
; concerned. 

(2) Tunable, double-change receiver: 
Taught with difficulties for general 
overage, a step in the right direction 
or amateurs but still lacking in terms 
f frequency stability. 

In fact, and of necessity, amateurs 
re gradually abandoning the tuneable 
ouble-change superhet in favour of 
rystal-locked “front end” converters. 
Tiese accept the incoming signal 
tirough input circuitry resonant over 
le desired (and normally narrow) ama- 
iuv band, and change it to a convenient 
jwer frequency, usually in the vicinity 
f 3Mc. 
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This frequency-shifted signal is then 
fed into any suitable HF receiver, where 
it is amplified, heterodyned to still 
lower IF, amplified again, passed to a 
detector and thence on to the audio 
amplifier. 

Since the oscillator in the converter 
is crystal locked, transformation from 
a high sienal frequency to a relatively 
low first IF is achieved with negligible 
loss of frequency stability. The next 
shift, which must normally involve a 
tuneable oscillator presents no special 
problem, because of the lower frequen¬ 
cies concerned. 

A second point of major importance 
is that tuning is accomplished by means 
of the main receiver dial and it always 
covers the same number of Kc, irres¬ 
pective of the original signal frequency. 
It is therefore possible to calibrate the 
dial from O to the appropriate number 
of Kc. so that the number as read can 
be added to the number of Me on 
which the band starts, e.g. 7 Me, 14 
Me, 28 Me, and so on. 

FACILITIES 

The receiver itself can have as many 
facilities built in as the owner sees fit. 
Crystal filters, mechanical filters, pro¬ 
duct detectors, tone shaping circuits are 
just some of the things, with which 
amateurs are currently experimenting 
and such ventures, along with SSB, are 
paying dividends in DX, even under the 
present unfavourable sunspot conditions. 

And, of course, having provided him¬ 
self with the kind of receiver he wants, 
the amateur can carry his advanced 
communication techniques from the HF 
bands to VHF, by simply adding other 
relatively simple crystal-locked conver¬ 
ters, along with the resonant aerials to 
go with them. 

But every step which amateurs take 
towards specialisation removes their 
ideal receiver still further from anything 
which can boast general coverage. 

In fact, there is not much fear of 
contradiction in suggesting that the kind 
of specialised receiver which amateurs 
are contriving will outperform almost 
any professional “communications” re¬ 
ceiver, in this restricted field. Indeed, 
many professional communications re¬ 
ceivers are downright disappointing in 
their performance on very weak signals 
and on SSB in particular. 

A BETTER ANSWER? 

There is not much ground for hope, 
therefore, that we, at the head of a 
long line of homebuilders, will be able 
to buck all the known difficulties and 
come up with a better answer than has 
been devised—at a practical price—by 
the world’s leading communication com¬ 
panies. 

This is not said in any spirit of 
defeatism but by reason of a fairly 
intimate knowledge of the problems 
involved. 

For example. Staff member Alan Nutt 
has been working privately for some 
time, on an eye-catching .receiver with 
a full crystal filter in its IF channel. 
Not too happy about this, he is cur¬ 
rently replacing the crystals with a 
mechanical filter, specially imported 
from overseas. 

The “front end,” already taking shape 
is a TV turret, containing coils for a 
whole gamut of amateur bands, plus 
crystals to lock the oscillator. 

(Continued on Page 109) 


NEW SHIPMENT 



Model 1T1 (H200 Type) 


K3 

20,000 Ohm per Volt. O to 
2.5kv, DC, O to 1 Kv. AC. Plus 
3 Current, 3 Ohms, Capacitance 
& DB Scales. 

Priced at only £5/12/6 

Plus Packing and Registered Post 5/-. 


Sensational NEW 
WIRE STRIPPER 
AND CUTTER 

Strips and cuts all types of 
Hook-up wire and Flexes. 



Priced at only 15/- 

Plus 8d Postage. 


Now perfect HI-FI Recording 
with 


Maxell 

MAGNETIC 

RECORDING TAPE 


MAGNETIC 

RECORDING TAPE 

Type A50-3 210ft L.P. Tape 
3iin Spool. Price 8/8. 

Plus 8d Postage. 

Type A35-3 300ft E.P. Tape 
31in Spool. Price 14/6. 

Plus 8d Postage. 

Type A35-5 900ft E.P. Tape 
Sin Spool. Price 29/-. 

Plus 1/2 Postage. 

PRICE’S RADIO 

RADIO PARTS & TOYS 

5 and 6 ANGEL PLACE, 
SYDNEY. 

'PHONE 25-3146. 
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“OXFORD” 

NEW INSTRUMENT 
GASES AND PANELS 
for Radio & Hobbies 


SIX BAND SERVICE OSCIL. 

Sept., 1960. 

Case. Chassis. Shield 
Brackets and Perspex 

Spacers.£5 4 0 

Printed Panel (Black and 

Silver. 019 6 

Engraved Panel (Multi- 

Colour) . 210 0 

Plus 121% Sales Tax. 

TRANSISTOR TEST OSCIL. 

Mar., 1962. 

Case (Punched). 1 10 0 

Case (Unpunched) 0 19 6 

Printed Panel. 0 19 6 

Engraved Panel. 2 10 0 


Plus 121% Sales Tax. 

AUDIO SIGNAL 
GENERATOR 62 

Feb., 1962. 

Case and Chassis .. ' . . 4 1 6 

Printed Panel. 0 19 6 

Engraved Panel . 2 10 0 

Plus 121% Sales Tax. 

POWER SUPPLY FOR 
TRANSISTORS 

April, 1962. 

Case and Chassis 2 18 6 

Printed Panel. 0 19 6 

Engraved Panel. 2 10 0 

Plus 121% Sales Tax. 

PLAYMASTER No. 3 

Case and Chassis 3 19 6 

Printed Panel . 0 19 6 

Engraved Panel. 2 10 0 

Plus 121% Sales Tax. 

All goods plus Freight. 
Slightly Higher from Interstate 
Agents: 

McKinnon & Nicholls Pty. Ltd., 
468 Collins Street, 
MELBOURNE, VIC. MB1440 

Commercial Sales: 

143 Stanley Street, 

STH. BRISBANE, Q’SLD. 
Phone 4 3328 

Martin de Launay Pty. Ltd., 
King and Darby Sts., 
NEWCASTLE, N.S.W. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LIMITED 
97 Marriott Street, 
REDFERN, N.S.W. 
69-3764 69-3829 


TRADE REVIEW AND RELEASES 


Eddystone Precision Receiver Dial 

Possibly one of the most serious difficulties encountered by the home 
constructor desirous of building a high quality communications receiver is 
the inability to obtain a really suitable dial movement. 



MOST of the locally 
manufactured 
types are not designed 
for use in communica¬ 
tion receivers, with the 
result that they either 
lack the essential de¬ 
gree of vernier action 
or possess a consider¬ 
able amount of inher¬ 
ent backlash. 

Recently released 
through the local 
agents, R. H. Cunning¬ 
ham Pty. Ltd., the 
Eddystone Slow-Motion 
Drive meets this long- 
felt need in every re¬ 
spect. A' finely engin¬ 
eered assembly, it combines a considerable amount 
of vernier control with a silky smooth drive 
mechanism that is really a delight to operate. 

Provision is made for direct frequency calibra¬ 
tion on five bands in addition to full logging 
facilities. (The calibration marks shown were 
added in our own workshop). A heavy lead 
flywheel is fitted to the main tuning shaft which 
is coupled through a pinch drive to the logging 
scale disc. This, in turn, drives the tuning gang 
via a series of anti-backlash gears. The dial 
pointer is cord driven and is kept under con¬ 
stant spring tension to prevent any possibility of 
slipping. 

The logging disc previously mentioned is cali¬ 
brated from 0 to 99 and is viewed through a 
small window in the centre of the dial. The 
main dial scale is calibrated from 0 to 500, with 
calibration marks every 100 divisions. Used in 
conjunction with the logging disc, a total of 500 
logging divisions are provided over the entire 
scale. 

The drive ratio from tuning knob to gang 
shaft is 110:1. This means that 55 revolutions 


The Eddystone 
dial s h o w i n g 
typical hand cali¬ 
brations to suit an 
amateur receiver. 


of the main tuning knob are required to turn 
the gang shaft through the normal 180 degrees. 
Tuning rate may be extremely rapid if desired 
because of the flywheel action, it taking only 
two or three seconds to swing from one end 
of the dial to the other. 

We have had opportunity to use one of these 
drives over the past few months and have found 
them excellent in every respect. Backlash is 
negligible, being less than half a division on the 
logging scale, making this the ideal unit for the 
S.S.B. enthusiast and C.W. operator. 

Further inquiries should be directed to the dis¬ 
tributors, 8 Bromham Place, Richmond, Vic¬ 
toria, or their interstate representatives. 


PHILIPS TRANSISTORISED MIXER 


Readers concerned with the recording and public address aspect of audio 
electronics will no doubt be interested in the mixer unit pictured. Fully 
transistorised, it allows independent mixing of up to four low impedance 
microphones, with the output available at either a low or a high impedance. 



MANUFACTURED by Philips Electrical Indus- 
dustries Pty. Ltd., and designated the model 
EV 409, the unit is housed in a sturdy metal case 
obviously intended for applications requiring 
rugged equipment. The format is such that all 
controls are presented to the operator in a way 
permitting convenient operation—an important 

feature in a unit of this type. 

The circuit utilises five transistors. Four are 
used as common-base input amplifier stages, pro¬ 
viding low impedance inputs to match 50 ohm 
microphones. The output of each amplifier is 
fed to a separate mixing potentiometer on the 
front panel, allowing a composite signal to be 
obtained. This signal is amplified further by a 
common-emitter amplifier stage, which more than 
compensates for* mixing losses. 

Finally, the signal passes to an output trans¬ 
former which allows either high or low (balanced 


50 ohm) output signals to be selected. Thus th< 
unit will match into practically any amplifiei 
or tape recorder microphone input. The maximun 
output level is -20 dBm (22 rav in 50 ohms! 
and the overall gain is 18dB. 

The quoted frequency response is 40 c/s to If 
Kc/s, with an equivalent noise input of -124 dBir 
and distortion of less than 0.5 per cent at ar 

output of -30 dBm. Besides providing multi-impe¬ 
dance output signals, the unit allows intercon¬ 

nection to be made with another mixer of th< 
same type, for applications requiring an eight 
channel mixer. With these specifications, the uni 
can well claim to be “hi-fi.” 

Power for the units is obtained from an in-buil 
9-volt battery of moderate size. Since the tota 

drain is only 6 mA, the battery should have con 
siderable life, even if the mixer is inadvententlj 

left on for long periods. 


The battery is re 
placed by removing th 
bottom of the case 
which also reveals 
neat internal construe 
tion. All parts (includ 
ing the battery) ar 
well clamped to pre 
vent vibration damage 
A particularly hand 
feature is the inclusio 
of a circuit for th 
mixer, cemented to th 
inside of the case bo) 
tom—the answer to 
serviceman’s prayer. ] 
is regrettable that a| 
manufacturers do nd 
follow this practice. 

The price for th 
unit is quoted a 
£39/10/ complete, ir 
eluding tax. - It j 
available from Philip 
branches in all State) 
—(J.R.) 
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MOVING COIL METER 
MODEL RM4-2 

This meter has been designed for 

TRANSISTOR TACHOMETER 

use. It has a black face with white figures 
graduated to 5,000* 7,000 or 9,000 R.P.M. 
and is enclosed in a 4in chrome case. 

PRICE £6/15/- 

(Tax included) 

Also available in 2«/i-inch (£6/9/4) and 
3»/i inch (£6/15/) cases. 


FERRIER ELECTRICAL INSTRUMENTS 
43 Albany Street. Crow's Nest. 43*5596. 


Wide Range FONOFLUID 
PICK-UP 


Turnover head for standard 
and long play. 

FF2 12in Arm. £7/16/11 
FF3 16in Arm. £7/16/11 

NEWTON McCLAREN LTD. 

17 H IGH ST.. ADKf A1I)F. 

and leading wholesalers. 


LATEST MODEL "TAPEWRITER" 

Illustrated is the latest model “Dymo-Mite” hand-held tapewriter, a hand 
embossing machine which features a new mounting hole punch. It is 
designated the model 1011, and is distributed in Australia by Wm. J, 
McLellan and Co. Pty. Ltd. of The Crescent, Kingsgrove, N.S.W. 


holes to be made in 
the label. 

Illustrated with the 
new embossing machine 
is an alternative punch 
wheel suitable for 
either of the two 
Dymo-Mite machines. 
This wheel embosses 
letters and figures ver¬ 
tically on the tape, 
rather than laterally as 
with the standard 
wheel. Book and file 
labels may thus be 
produced more satis¬ 
factorily than before. 

For electricians, tech¬ 
nicians and mechanics 
concerned with the 
construction and main¬ 
tenance of large pieces 
of equipment, these 


■PHE new instrument is a similar device to the 
* model M2C (reviewed on these pages in Sep- 
ember, 1961) and is manufactured by the Dymo 
Zo.. of Berkeley, California. Utilising adhesive- 
packed plastic tape which is available in nine 
;olours, it allows custom-made labels to be pre¬ 
pared for books, switches, shelves, files, etc. 

A built-in cutter allows labels to be cut to the 
:orrect length in the machine, which saves tape 
vastage. In addition, the new model incorporates 
i novel punch, which enables screw or rivet 


boon. They enable labels to be made in a 
uniform fashion and with great speed. If alter¬ 
ations and modifications render a label obselete, 
it is simply peeled of! and a new one made. 
Identification labels on large distribution switch¬ 
boards is one application which quickly springs 
to mind. 

Cost of the new machine is quoted at £34/10/ 
complete, and that of the vertical punch wheel 
at £17/17/6. All enquirie should be directed to 
the above firm. (J.R.) 


SUB-MINIATURE AUDIO TRANSFORMERS 


A range of Australian-made sub- 
miniature audio transformers has 
recently been announced by Fer¬ 
guson Transformers Pty. Ltd. De¬ 
signed for use in personal portable 
transistor receivers, and similar 
applications, they are available in 
types to suit printed wiring boards 
and associated manufacturing tech¬ 
niques. 


THE photography at right illustrates one version 
* of the units, being most suited for use with 
minted wiring boards. It features “through-board” 
lounting lugs and connection pins for direct in- 
ertion itno printed wiring boards, making it suit- 
ble for either band soldering or dip soldering 
;chniques. 

The other version is similar, including the type 
f mounting lugs, but is fitted with flexible lead 
onnections in place of the printed board pins. 

Three types have been developed so far, the 
'RD204 and TRD205 driver transformers, and the 
RS210 output transformer. The TRD204 provides 
5,000 ohm primary to 2,000 ohm centre tapped 
econdary, the TRD205, 2,000 ohm primary, 2,000 
hm centre tapped secondary, and the TRS210, 
DO centre tapped primary, 3.5 ohm secondary. 
The latter characteristics are similar to those 
Decified for a number of R. TV and H. circuits, 
icluding the “Transporta” series and the “Tran- 
storised Service Oscillator.” 


A major feature is the small size, and all three 
units have the same dimensions. These arc: 
Width Cover coils), 11/ 16in. Height (above cir¬ 
cuit board). ll/16in. Length, 13/16in. 

Manufacturers’ inquiries should be made direct 
to Ferguson Transformers Pty. Ltd., 331 High 
St., Chatswood. N.S.W. 


The camera gets j| ■ I 
ALL the news for m l 



Ferguson, ^ H g 

hi quality (0 ^ % 

transformers J®** 

used in the new Instrol Unit 
Playmaster No. 4. 1-PFI555F, 
2-OP4I2, I-F2/I50. 

Manufactured by Ferguson 
Transformers Pty. Ltd., 

331 High St., Chatswood. N.S.W. 


■■■OHM® INSTROL 

moans 

mfgSSSSBJ QUALITY 
in components and workman¬ 
ship. Instrol Playmaster HI-FI 
equipment manufactured, ser¬ 
viced, and distributed by 
Broadway Electronics Pty. 
Ltd., 206 Broadway. BA4891. 


AND FINE AUDIO REPRODUCTION 


COMPLETE RELIABILITY 


ASSURES HIGHEST QUALITY 
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Complete KIT for TRANSISTOR 6 PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




Post and Packing 
N.S.W. 20/. 
Interstate, 27/6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 

BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE 
HANDSPAN DIAL AND GOLD TRIM AND INCORPORATING ROLA 
5in x 7in TYPE “L” SPEAKER WITH HEAVY DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


6J6 . 
1C4 
1T4 
354 . 


.12/ 

. 7/6 

. 4/6 

. 10 / 

IA7GT. 9/6 

1D8GT. 9/6 


EK32 . 

... 6/9 

1K3G .. .. 

.. . . 2/6 

7C5 . . . 

. . 4/6 

65A7GT .. . 

. . . 9/6 

1M5G . . .. 

.. .. 3/ 

6H6GT . 

. . . 2/6 

6SH7. 

. . . 5/6 

1K7G .. .. 

.... 3/ 

6K7GT . . 

. . . 7/9 

105G . 

,. .. 2/6 

6C8G .. . . 

.. .. 5/ 

6U7G . . . . 

. . .. 5/ 

1P5G. 

. .. 2/6 

6SS7 .. . . 

.. .. 8/6 

7C7 .. .. 

. . . . 3/6 

1C7G. 

. .. 3/ 

6H6. 

.. .. 2/6 

78. 

. . . . 7/6 


1S5 .. 

VR65A 
7193 
12A6 .. 


9/6 
2/6 
2/ 
5/ 

EF50. 2/6 

12SH7. 3/ 


6K8G .. .. 

.. .. 6/9 


6K7G .. .. 

.. .. 4/6 

6SJ7GT .. .. 

.... 9/6 

Please add postage on all valves. 

955 . 

.... 2/6 

12K8 .. .. 

.. ..10/ 

954 . 

.. .. 2/6 


NEW 

7/6. 

VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ea. American moulded Loctal, 1/ ea. Octal 8-pin wafer. 6/6 doz. 5BP1 
Amphenol 5-pin ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ ea. 9-pin with shield, 2/6. All Postage Extra. 

socket 

Ceramic, 

NEW 

MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR POST AND PACKING 

1/. 





NEW 

Short 

MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Colb, 7/6 ea. 
Wave Coils, 16 to 49 metres, 5/6 ea. 

Post 

1 /. 

I.F. Transformers, 

9/6* 

Post 1/. 



NEW MULTIMETERS — 61 /- extra 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
* RANGES 

•—10t 0—1 0t 1Ui 

0—5Or 9—50? 0—IMA 

0—250? 0—250? 0—100MA 

0—500? 0—500? 

0 — 1000 ? 0 — 1000 ? 


0—500MA 


SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 ?olt, at 4 amp., 37/6. 

Post, N.S.W., 7/6j Interstate, 10/-. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

Post, N.S.W., 7/6i Interstate, 10/-. 


As above. 6 or 12 v. at 2 amp., 27/6. 
Post: N.S.W. 3/6, Interstate 4/6. 

Transformer for above, 37/6. 
Post: N.S.W. 3/6, Interstate 4/6. 


NEW RECORDING TAPE. 

WeU known make Hi-Fi Recording Tope, P.V.C. 
base Sin spools. 600ft, 15/. Post 1/6. 


DUAL CONCENTRIC 
POTENTIOMETERS 

1 met + 200K + twitch. 

.9 meg *f S0K + switch. 

.1 meg + 5K. 

.9 met + 10K. < /£ 

.1 met 4* 20K. O/O 60 


SINGLE CRYSTAL 
EAR PHONE 7/6 


STANDARD INTERMEDIATE 
FREQUENCY TRANSFORMERS 

455Kc, lViln square cans. Slut tune. 

4/9 post extra. 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/- 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 29/6 

Post 2/6. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. Sec. 285 
x 285 with 6.3v filament winding 60mA. 

• r « Plus postage, N.S.W. 
Z5/- 3/6, Int.» 5/3. 


NEW MIDGET POWER TRANS. 

40mA prim., 2S0v. Sec. 225 x 225 with 6.3v 
Fil. Winding. 77 /* Postage: N.S.W., 2/6; 

Jmi I © Interstate, 4/6. 
30mA 24Ov Prim. 150 x. 150v. Sec. with 6.3 v 
Fil. Winding. 7 c / Postage: N.S.W., 2/6 
Interstate, 3/6. 


MICA AND CERAMIC 
CONDENSERS 


Standard Mica Condensers, small current types 
.00003 and .005, including most wanted values, 
per 100. 

Postage 1/6. 


10 /- 


NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
10/- per 100. 

Post and Packing 2/9 extra. 

EXTENSION SPEAKERS 

New Rola 9x6 speakers In case with volume 
control. 75/. Post Interstate 5/6. N.S.W.. 4/. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

TAB. POTS. 
(PRE-SET) 

l.MEG 

500,000 ohms. 
100.000 ohms. 
50,000 ohms. 

5/6 ea. 50/ doz 

2,500 ohms. 
100,000 ohms. 
500,000 ohms. 

2/6 ea. 24/- doz. 

15,000 ohms 
l.MEG 

200,000 ohms. 
100,000 ohms. 
500,000 ohms. 
5,000 ohms. 

500 ohms. W.W. 
3/6 ea. 33/- doz. 

2.MEG 

50,000 ohms. 
l.MEG 

1/9 ea. 16/- doz. 

25 k. 

250 k. 

1 meg. 

2 meg. 

2/- each. 


25.000 ohm screwdriver adjustment, 1/9. 
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SPECIAL PURCHASE OF FACTORY STOCK 

PORTABLE RECORD PLATER 



Post N.S.W. 20/ 
Int. 30/. 


• 4-SPEED B.S.R. PLAYER WITH 
CRYSTAL PICK-UP. 

• Sin x 7ln SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX- 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS. 

• ATTRACTIVE TWO-TONE CABI¬ 
NET WITH PLASTIC TRIM. 
DIMENSIONS: 151b * 134a * 171a. 

£ 17 / 17/6 

ALSO AVAILABLE WITH 
RADIO TUNER AT £25/17/6 


NEW PER-MAG SPEAKERS 
by Australian leading manufacturer 
AT LESS THAN HALF PRICE 

(We cannot advertise the name) 


5in Per Mag 
5in x 7in Per Mag 
6in x 9in Per Mag 
8in Per Mag 
Uin Per Mag 


27/61 POST AND PACKIN'. 

. v N.S.W. Interstate 
4/6 


27/6 f 3/ ?' 
32/6 
32/6| 
47/6 7/6 


5 J- 


Speaker Transformers for above 
5T or 7T 10/- 


7/6 

10/- 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers wi+h High Fidelity Crystal Pick-ups and Sapphire 
Styli have just been superseded and we are selling same at LESS THAN HALF PRICE. 

Available in STEREO at £10/15/-, MONO £9/15/- 

POST AND PACKING EXTRA. N.S.W. 15/-, QLD., VIC., TAS., 22/6, W.A., S.A. 30/. 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colour* 54" wide. List price 60/- per yard. To clear at 20/- per yard 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Sirapson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vx t 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. 

The condensers are in most popular makes and Include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


ICO 

mfd 

-f 200 mfd 350v . . . . 

. 8 

6 

8 

mfd 

350 . 

.... 2 

3 

8 

mfd 

525v. 

.... 3* 

6 

16 

mfd 

300v. 

. . 2 

3 

32 

mfd 

275v. 

.... 2 

6 

100 

mfd 

12v Miniature . . . . 

. . . . ; 2 

0 

500 

mfd 

25v. 

.... 2 

0 

50 

mfd 

12v.. . 

.... 2 

0 

25 

mfd 

25v. 

.. .. 1 

6 


POST 

EXTRA 


NEW HIGH FIDELITY DUAL CONE Sin SPEAKER 

NEW IMPORTED 8” DUAL CONE HIGH FIDELITY SPEAKERS (we 

cannot advertise the make). Frequency response, 35 to 13,000 cycles power 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List Price £9/0/0). 
Post and Packing, N.S.W. 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFORMER, 7T ohms 
or 8T Plate to Plate, £2/5/0 extra. 


NEW 4-SPEED STEREO 
PLAYER F.O.R. .. 


£ 10 / 10 / 


NEW STEREO CHANGER, 
4-SPEED. F.O.R. . £10/15/ 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts. 

3/9 



25 WATT.£26/17/6 

15 WATT.£18/17/6 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Post. 


[NEW 15 & 25 WATT P.A. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifier* including two EF86 low noise valves aa micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 108 to 668 chase If 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in Rola speaker for above (10 watt).57/6 

Crystal Microphones for amplifier. ..47/6 
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OFF THE RECORD - NEWS & REVIEWS 


NEW PSEUDO STEREOS ARE GOOD 

I should have known belter than to be so ready with comment on 
simulated stereo discs, based on just the Toscanini/Dvorak New World 
Symphony. But perhaps it was natural enough, in view of the publicity 
which had been given overseas to RCA's efforts and to nomination of 
the "New World" as the best of those efforts. 



Well, hardly was the ink dry on the 
paper, as it were, than two further 
discs turned up to change the picture. 
One was Toscanini’s “Pictures At An 
Exhibition,” supposed to be a less 
impressive effort than the Dvorak Sym¬ 
phony. 

Not in my book. Admittedly, the 
music may have lent itself better to 
the simulated stereo treatment 
but, to me, it had just that margin 
of basic quality, that extra suggestion 
of spread, the sparkle, that was needed 
to make it sound modern and convinc¬ 
ing. 

In fact, the music flowed so fluently 
from Toscanini and the N.B.C. Orches¬ 
tra that I found it hard to keep my 
mind on technicalities. And, having said 
this, I’ve said just about all. This is a 
recording which should be considered 
for a niche in anyone’s record library. 

The second disc was passed back to 
me by our staff member Keith Jeffcoat 
for a second opinion. Having played it 
through, I understood why. 

Marked Capitol “duophonic,” it 
featured the music of Les Baxter, 
recorded at a time when stereo was still 
substantially a pipe dream. But this 
record had been reprocessed, so the 
jacket explained, to give it stereo-like 
qualities. Presumably, Capitol engineers 
had been up to the same kind of tricks 
as had the R.C.A. engineers with the 
Toscanini monos. 

And with what effect! Having listened 
critically, the general atmosphere and 
some of the stereo effects were so 
convincing, that I found it hard to 
believe that it had, in fact, been arti¬ 
ficially created. Was it perchance, an 
early attempt at stereo recording that 
had hitherto not been released? One 
that was nevertheless good enough to 
sell as simulated stereo? 

Pursuing this thought, I made an 
attempt to trace the history of 
the particular recording, or rather to 
have it traced. 

No, one could find the slightest evi- 
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dence of anything but a simple, 
original mono master. The mono disc 
was played over and compared carefully 
with the duophonic version and it 
seemed to add up; this was, in fact, a 
purely simulated stereo but so good that 
many would have been completely 
fooled. 

But one thing I must stress; the origi¬ 
nal master was notable for its good 


First to hand was a pair of “Sand¬ 
wich” loudspeaker systems, carrying the 
“Leak” brand and marketed in Australia 
through Messrs Simon Gray Pty. Ltd. 

The term “loudspeaker system” is used 
deliberately because each unit was—or is 
—a complete combination of two loud¬ 
speakers (main and tweeter) a half¬ 
section frequency dividing network and 
a polished enclosure, ready to connect to 
a 15-ohm amplifier circuit. 

Measuring 26 x 15 x 12 inches, the 
enclosure follows the trend towards 
“modest” dimensions, allowing a better 
chance for two of them to be placed in 
a living-room without undue domestic 
upheaval. It is fully finished on all but 
the rear side, so that it can be placed 
either vertically or horizontally. 

Having successfully resisted the temp¬ 
tation to dismantle the enclosure, to have 
a look at the speakers inside, my only 
knowledge of their “mechanics” comes 
from such items as the advertisement on 
page 15 of our January issue. Interest 
centres, however, on the main 13-inch 
“sandwich” speaker. 

The cone in this latter is reportedly 
made from a 3/8-inch core of expanded 
polystrene sandwiched between two thin 
sheets of aluminium foil. The weight is 
said to approximate that of a conven- 


quality, which left ample room for 
subsequent manipulation and re-record¬ 
ing, and allowing the end result still 
to be good by modern standards. 

It certainly proves one thing: Given 
this good start and music which is 
reasonably amenable to electronic mani¬ 
pulation, these two discs indicate that 
dimension and movement can be simu¬ 
lated much more successfully than I 
had previously thought possible. 

Just one thing remains to round off 
this discussion—an appraisal of the Les 
Baxter disc from the viewpoint of the 
content. This is what Keith Jeffcoat had 
to say about it, before we got involved 
in the foregoing technicalities: 

“Ritual of the savage” is somewhat 
in the nature of a “tone poem” based 
upon the ritualistic melodies and seduc¬ 
tive rhythms created by the natives of 
distant jungles and tropical ports. Unlike 
the “authentic” type of native, calypso 
or folk-song music, all of the sounds 
on this disc were conceived and created 
by Les Baxter and, as such, it is 
probably far more pleasant to our ears 
than the original product would be. 

Musically the emphasis seems to be 
on variety and colour with the exotic 
melodies reflecting both African and 
Oriental influence. The tempos range 
from gently undulating and subtle 
rhythms to the violent “jump up” style 
of native beat. Unusual and effective 
forms of instrumentation are used to 
heighten the performance so that, for 
the best results, the disc should be 
played on good wide-range equipment. 


tional moulded paper cone, but the 
strength is increased by a figure of some¬ 
thing like 200 times—enough to support 
the full weight of the speaker’s sponsor 
Mr Harold Leak. 

On a listening test in a medium-sizec 
living-room, the speaker system showec 
up very well indeed. The bass was we! 
sustained towards a slight rise at 60cps 
Below that, there appeared to be sorm 
roll-off towards 50cps, a recovery arounc 
40cps and a progressive roll-off belov 
that again. However, it was noticeable 
that the sound had a “fundamental’ 
quality at all frequencies. 

Over the upper register, response wa: 
smooth towards a slight prominence a 
3 Kc., tapering away somewhat to the 
5-6 Kc. region, then rising again toward: 
8 Kc., where the tweeter takes up, wel 
sustained thereafter to beyond 15 Kc. 

These observations served to confirn 
the impressions already received fron 
a listening test on ordinary music. Th< 
general balance was much the same a: 
from a 12-inch imported twin-corn 
speaker in a much larger but ventet 
enclosure, while the acoustic efficiency 
was also of a similar order. 

There was, however, one noticeabh 
difference in quality which I can only 
describe by resorting to the musicians 
term of “dry.” The speaker in th< 


INTERESTING NEW LOUDSPEAKERS 

On the equipment front, this month seems to have been one for speakers, 
with three widely different types submitted for test and review. 
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rger enclosure had a more fulsome, 
verberant kind of sound; the Leak 
eaker system . . . well, as musicians 
y, it sounded rather more “dry” and 
id somewhat less immediate “impact” 
id “presence” as a result. 

But I don’t condemn it on these 
ounds, preferring at this stage, merely 
> record the difference. This may 
ell be the kind of thing G. A. Briggs 
as suggesting in his article last month, 
)out the ability of plastic cones to 
tenuate sounds being re-radiated 
rough the speaker cone from within 
e enclosure. 

Perhaps a speaker should sound more 
Iry” than does the average unit inside 
large, essentially empty box. If a trace 
ore reverberation is what we want, 
erhaps it should come from the 
iginal source. Maybe some of the 
fferences we are fond of picking be- 
/een the sounds of speaker systems 
ive to do with this internal enclosure 
verberation. 

It bears more careful consideration. 
Be that as it may, however, this new 
iak loudspeaker system is capable of 
irning in a very good overall per- 
•rmance and is well worthy of con- 





leration by those who are not unduly 
smayed by the prospect of paying one 
mdred pounds odd for something that 
eets their requirements. 

★ ★ ★ 

The second unit, as pictured, is the 
entorian ‘'‘Clumber” loudspeaker sys- 
ti, type 912C. Measuring 25 x 11 x 
i inches, it sells in Australia for 
8/10/- and is obviously designed for 
e stereo buyer whose accommodation, 
>mestically and financially, falls short 
the larger and more expensive “Leak” 
oduct. 

But, like the Leak, the Clumber is 


those who want big bass and 
can accommodate a generous en- 
, this 15-inch Bakers is well 
worth considering. 


Shown above is the 
Leak "Sandwich" 
loudspeaker system, 
a deluxe unit com¬ 
bining small size and 
ambitious perform¬ 
ance — at a price. 
The Stentorian "Clum¬ 
ber" at left is slight¬ 
ly smaller, much 
cheaper but still cap¬ 
able of producing 
some very pleasant 
sound. 


nicely finished all round, so that it can 
be placed, vertically or horizontally, in 
any suitable position. 

Internally, the enclosure contains a 
single loudspeaker unit, with a 9-inch 
diameter cone, a diecast frame, a mag¬ 
net assembly giving a flux density of 
12000 gauss and a 15-ohm aluminium 
voice coil. Basically, the enclosure is a 
vented type but with internal absorption 
filtering. 

Based again, on a listening test, my 
notes on this speaker sytem read as fol¬ 
lows: “Bass, level to 100 cps, slight taper 
down to 80cps, noticeable drop at 75 
cps, recovery around 60 cps, tendency to 
doubling below that, slight recovery just 
above 40 cps.” 

Over the treble they read: “Promin¬ 
ence at 3Kc, well sustained thereafter 
to 15 Kc.” 

On music, the lack of profound bass 
is noticeable, as compared with larger 
speakers and enclosures but this is the 
price one has to pay for the reduction in 
size, complexity and cost. The promin¬ 
ence in the upper registar gives some 
coloration also but, for a smallish, 
economical “bookshelf” speaker, the 
general balance is quite good. 

Stentorian speakers, by the way, are 
being distributed through Messrs. J. H. 
Magrath and Co. Pty. Ltd., 208 Little 
Lonsdale Street, Melbourne. 

★ ★ ★ 

Last but not least, and pictured on 
this page is a 15-inch Bakers loud¬ 
speaker, one of two submitted to us by 
the now Australia distributors, The 
Servo Mechanism Company of 505-511 
Lygon Street, East Brunswick, Nil, Vic¬ 
toria. 


Like all 15-inch speakers, these are 
impressive units to look at and to 
handle. One, with a conventional rib¬ 
bed cone and surround, is rated at 35 
watts; the second, similar mechanically 
but with foam surround, is rated at 15 
watts but evidently aimed at the user to 
whom the ultimate in power handling is 
less important than other factors. 

Neither speaker has a tweeter cone 
so that, while the response is commend- 
ably smooth over the entire bass region 
and up to about 4Kc, it tapers gradually 
thereafter. 

Either one should make an excellent 
bass-to-middle speaker to work in con¬ 
junction with a separate tweeter, or 
alone in applications where an incisive 
treble response is less important than 
sheer power handling capacity. 

We are looking forward to the oppor¬ 
tunity of trying the speakers with an 
electric organ—a job for which they 
should be admirably suited. We may be 
able to say more about this later. 

Retail price of the 15-inch speakers, 
including tax is just over £45, with nor¬ 
mal trade discounts applying. 

In all, 17 different types of Bakers 
speakers are offered by the Servo Mech¬ 
anism Co., including a wide range of 
12-inch units having cones of different 
type and configuration. 


If you wan! 

STEREO EQUIPMENT 

you'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
AT FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
changers — players — speakers — 
tape decks. 

MAY SPECIALS: 

-— - i — —i—i i r mm rm -> 

TWIN TEN STEREO 
AMPLIFIER 

Twenty Watts, Separate treble and bass 
controls, push-pull, No Speakers. 

£36/0/0 

Packing Included. 

8-ELEMENT TV AERIALS 

Highly efficient and designed especially 
for weak signal areas. 

NEW IN CARTON £5 
FREE DELIVERY TO TRANSPORT 

Write lor catalogue 

H.D. RADIO PRODUCTS 

Manufacturers of Quality Radio and 
Radio Furniture for 31 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 
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Sole Australian Agents: G.R.D. INSTRUMENTS PTY. LTD., CAMBERWELL, VICTORIA, Phone 82-1256. 


S.A. & W.A. 

Athol M. Hill. Perth. 

Alberts TV and HI FI, Perth. 
Newton McLaren, Adelaide. 

TASMANIA 

Homecrafts, Hobart. 


VICTORIA 

Aust. Sound and TV. Melb. 
Boronia Hi-Fi, Boronia. 

Electronic Developments. Melb. 
Encel Electronics, Melb. 

Homecrafts, Melb. 

Magraths, Melb. 

Myer Hi-Fi Centre, Melb. 


Radio Parts, 

Melb. 

Thomas', 

Melb. 

Warburton Franlci, 

Melb. 

QUEENSLAND 


Brisbane Agencies, 

B'bane. 

Chandlers, 

B'bane. 

A. E. Harrold, 

B'bane. 

C. A. Pearce, 

B'bane. 


N.S.W. 


Audio Engineers, Sydney. 

Arrow Electronics. Sydney. 

Hi-Fi Sales, Sydney. 

Radio Despatch, Sydney. 

United Radio Dist., Sydney. 

General Accessories, Sydney. 

A.C.T. 


Aust. Physical labs., Canb. 


The BEST — 
at the price 
of a compromise! 



Harman Kardon Stereo Recital 

The Harman Kardon Stereo Recital is the finest integrated 
stereo amplifier tuner available — yet costs no more than 
so called “Budget priced” units which often offer less 
quality and fewer features. 

• Separate, friction clutched, bass and treble controls 
for each channel. 

• Unique Stereo blend control to give exactly the right 
separation. 

• Special, illuminated, power switch allows equipment to 
be switched on or off without disturbing any controls. 

• Built in aerial. Twin 15 watt amplifiers. 

• Separate controls for tuner and amplifier functions. 



The Thorens TD134 

The Thorens TD134. gives performance figures better than 

N.A.B. transcription requirements, yet is priced lower than 

inferior pick-up — turntable combinations. 

• Unique two stage belt and idler drive (the same drive 
system as in the famous TD124, the finest turntable 
made). 

• All components finished to exact tolerance with typical 
Swiss craftsmanship. 

• Four speeds, precisely controlled with special adjustable 
magnetic speed control. 

• Tone arm accommodates all cartridges, has adjustable 
weight (down to 2 grams), plug in head and adjustable 
tracking angle, 

• Auto-stop may be locked out or tripped at will. 

Need we say more? For better quality at the same price — 

call/ write or phone Arrow . . . 


ARROW ELECTRONICS 


PTY : LTD. 


A member of the A.E. group. 


422-4 KENT STREET, 
SYDNEY. 

Telephone: BX 6731 
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reviews 


By RAMSAY PENNICUICK 


New, Complete "Lucia di Lammermoor'' 


DONIZETTI: Lucia di Lammermoor, 
Complete. Lucia, Joan Sutherland 
(Sop.); Enrico, Robert Merrill (bar.); 
Edgardo, Renato Cioni (ten.); Rai,- 
inondo, Cesare Siepi (bass.); Arturo, 
Kenneth MacDonald (ten.); Nor- 
manno, Rinaldo Pelizzoni (ten.); 
Alisa, Ana Raquel Satre (sop.). 
Chorus and Orchestra of the Acca- 
demia di Santa Cecilia, Rome, con¬ 
ducted by John Prichard. Perche 
non ho del vento. Joan Sutherland 
(soprano), Decca Stereo, SET212-4. 

The first thing about this recording 
?f great interest is the fact that the per¬ 
formance differs so much from the ordi¬ 
nary published score. The producer of 
the recording, Christopher Raeburn, 
worked from a facsimile of the auto¬ 
graph score. I followed it with a Boosey 
score and quite often I would be lost for 
bars at a time. 

It must be admitted that the altera¬ 
tions are all to the good. Much use is 
made of the appogiatura and. in addi¬ 
tion, Miss Sutherland decorates her part 
with many delightful ornamental pas¬ 
sages—as she is quite entitled to do. 

Apart from certain famous passages, I 
have never considered Lucia a very 
interesting opera, but I was fascinated 
by this recording. John Prichard is a 
most capable and alert conductor, who 
can always think of something to do, 
should the interest tend to flag. 

The chorus sing with splendid light 
and shade and the orchestral playing is 
full of life and colour. 

SINGS BEAUTIFULLY 

Joan Sutherland sings the title role 
beautifully. The quality is always lovely 
and her trills, glissandos and scales are 
without equal in the world of records to¬ 
day. In addition, she is always per¬ 
fectly in tune. Instead of appearing as 
a raging madwoman, straight from the 
murder of her husband, she does the 
Mad Scene with simplicity, as if all 
her faculties have been deadened by 
vhat she has been through. The per¬ 
formance is all the more effective for it. 
The variations introduced in the cabal- 
jttas are always in perfect taste and 
perfectly sung. 

The tenor Cioni I have not heard 
oefore, but he sings Edgardo’s part with 
:omplete success. He has a fresh, 
musical voice and very good sense of 
style. Certainly the passage when he 
sings in sixth’s with Lucia, and having 
i high E-flat is cut, but I have never 
leard anyone sing this. 

Merrill’s excellent baritone voice is 
veil suited to the part of Enrico. He 
manages the decorative passages easily, 
md his interpolated high notes are sung 
vith fine resonance. 

Siepi, as Raimondo, is not so success- 
mi, but Ana Raquel Satre, here for the 
lext opera, season, is successful as Alisa. 

As a fill-up on the last side, Joan 
Sutherland sings an aria, “Perche non ho 
del vento,” which Donizetti wrote for 
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an opera, Rosamunda, but which for a 
long time was put into Lucia in place 
of the aria at the fountain. It is also 
beautifully sung, with wonderful trills 
and decorations of all kinds. 

The recording is excellent. 

★ ★ ★ 

WAGNER.—Die Meistersinger: Prelude 
to Act 1; Prelude to Act 3; Dances 
of the Apprentices; Procession of 
the Meistersingers. Die Gotterdam- 
merung: Siegfried’s Rhine Journey; 
Siegfried’s Funeral March. Chicago 
Symphony Orchestra, Conductor 
Fritz Reiner RCA, Mono, LI 6315. 

It is a curious fact that Wagner always 
insisted on the inseparable unity of the 
stage, singing and orchestral playing of 
his music dramas and yet excerpts from 
these works have become one of the 
mainstays of the ordinary orchestral 
repertoire. Many people are completely 
familiar with a large amount of his 
music, and yet have never set foot in 
an opera house. 

The selection on the present record is 
very well chosen and ranges from the 
simple figures of the Meistersingers, with 
such devotion to their art, to the epic 
griefs and valours of the Gotterdammer- 
ung. 

The Prelude , to Act 1 of the Meister¬ 
singer, with its complicated web of 
themes, is completely clear and the won¬ 
derful edifice of sound moves to a 
majestic conclusion with a very effective 
broadening of the time just at the end. 
The deeply moving Prelude to Act 3 is 
notable for the superb tone of the brass. 
The Dance of the Apprentices is rhyth¬ 
mic and piquant and the Meistersingers’ 
Procession very majestic. 

Siegfried’s Rhine Journey has a 
superbly managed crescendo near the be¬ 
ginning and the tone of Siegfried’s horn 
call is excellent. The Funeral March 
is movingly heroic. 

The playing of every section of the 
Chicago Symphony Orchestra is excel¬ 
lent, and Reiner a most musical and ex¬ 
pert conductor. 

It is a mono recording, but I played it 
on the stereo equipment and the result¬ 
ing sound was wonderful. 

★ ■ * 

CHOPIN Concerto No. 1 E Minor Op. 
11. Artur Rubinstein. New Sym¬ 
phony Orchestra of London. Con¬ 
ductor Stanislaw SkrowaczewskL 
RCA Stereo SL16316. 

Chopin wrote two piano concertos, the 
one in E Minor being the later as com¬ 
posed, but the earlier as numbered. These 
two concertos have received a good deal 
of adverse criticism, not only for their 
indifferent scoring but also for the fact 
that the composer was not always at his 
best when writing works on a large scale 
and which had to be tied fairly closely 
to a set form. George Sand said of 
him, “he did not need the great material 
methods to find expression for his 
genius.” 

The E Minor Concerto has been 


materially altered in a version made by 
Tausig and submitted to Wagner for 
criticism. Not only was Chopin very 
weak at scoring but the long opening 
Tutti of the E M[inor displays all the 
themes to be used in the first movement, 
with the result that, when the piano 
finally enters, it sounds like an anti¬ 
climax. 

The Tausig version of the opening 
Tutti omits entirely the familiar version 
of the first theme and contents itself with 
an unimportant subject in E Minor. 
Then follow the opening chords for the 
piano and the result is very impressive. 

The present recordings play the open¬ 
ing Tutti in full and there are no cuts 
or alterations in the orchestral part. The 
conductor Skrowaczewski does everything 
possible with the meagre orchestral part 
and the orchestra supplies an excellent 
accompaniment, always well balanced 
with the soloist. 

Rubinstein is certainly a wonderful 
pianist, and age does not seem to affect 
his great gifts in any way. I once heard 
a famous French teacher give a lesson 
on this concerto and' the chief thing in¬ 
sisted on in the first movement was that 
it must always be played in the grand 
manner and never allowed to suggest 
the mood of the nocturnes. 

This is exactly how Rubinstein treats 
it. It is always on a large scale and the 
many decorative passages are perfectly 
played. The lovely Romance is played 
with a beautiful singing tone and the 
figuration is done with the greatest deli¬ 
cacy and taste. The Rondo is elegant 
and high spirited and, altogether, it is a 
most satisfying record. The tone is very 
good. 

★ ★ * ★ 

MOZART Violin Concerto No. 3 in G 
Major K216. 

MENDELSSOHN Violin Concerto in E 
minor op. 64. Leonid Kogan and 
the Paris Conservatoire Orchestra. 
Conductor Constantin Silvestri. 
Columbia Mono 330CX 1744. 

Mozart wrote only six concertos for 
the violin, against 27 for the piano but 
this is probably explained by the fact 
that the latter was his favourite instru¬ 
ment. The first five violin concertos were 
composed at Salzburg in 1775, when the 
composer was only 19. 

The Concerto No. 3 is remarkable 
(Continued on page 86) 
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This high-quality stereo cartridge 
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don’t forget the Shure free re¬ 
cord offer closes June 1. 


Available from: 
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IN HI-FI TAPE RECORDERS 



Model TR4 

for only 

£58/15/0 including mike 

This unit incorporates the new 
COLLARO “STLDEO” DECK 

Freq. response: 50—12000 c.p.s. at 7i "( sec. 

60— 9000 c.p.s. at 3i*7sec. 

60— 3500 c.p.s. at U’Vsec. 

9 Four-valve Amplifier. © Superimposing. 

© 7 x 5in Rola Speaker. • 3w output. 

Carrying Case, as shown above. 

Weight 281b. 


Before you buy, make 
sure you hear our 

Mode! TR3 

incorporating the latest COLLARO 
“STLDEO” Deck 

LOOK AT THESE FEATURES: 

Freq. response 40-14000cps at 7i"/sec. 

50-10000cps at 31'Vsec. 
60-3800cps at H"/sec. 

© Six valve amp. rectifier • 2 speakers « Switched negative 
feedback equalising for each speed ® Output corrected to 
C.C.i.R. standard © Signals to noise ratio better than 
45DB © 4W output © Superimposing • Monitoring through 
speaker whilst recording 9 Separate treble ond bass. 

@ Takes 7in spools with lid on 
© 3 motors 

• Fast forward and rewind 1200ft in 65 sec. 

© Pa vse control 

• Tope measuring and calibrating device 
O Light piano key controls 

© Weight 291b 

9 Valves EF86, 12AT7, 6AQ5, 6BQ5, EM84, 6AU6. 

COMPLETE RECORDER with mike 

TR3 two track . . £72/9/- 
TR3-4, four track £80/-/- 

ALL RECORDERS FELLY GUARANTEED! 


A COMPLETE HI-FI STEREO 
SYSTEM FOR ONLY 


UNIT STEREO PLAYMASTER AMPLIFIER No. 2 WITH PLAYMASTER TUNER 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

—SPECIFICATIONS— 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator frequency coverage 550 to 
1/600 KG. 

• Valves 4 6GW8—1 12AUF—1 6N8—1 6ANT—1 EM84—2 1N1763 Recti¬ 
fiers. 

• Supplied in self-contained case finished in beige/ hammertone, with black 
aqd gold control panel with matching knob*. 

• Switching and input facilities for pick-up— radio, F.M. Tuner and Tape 
Recorder. 

• FULLY GUARANTEED 

PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES 



59 


GNS. F.O.R. 


Classic Radio 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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:lassic radio take pride in announcing complete new 

RANGE OF STEREOPHONIC EQUIPMENT 

LIVING 
SOUND 



14 VALVE HI-FI STEREOGRAM CHASSIS 


Complete tuner and amplifier for stereo, comprising ; 
lual wave tuner with tuned R.F. stage, multi-input 
wo Mu Hard 5-10 amplifiers with push-pull outputs 


compact Hi-Fi Stereogram in two units featuring a high gain 
two channel pre-amplifier with tone controls in one unit and 
and power supply on second chassLs. 


£69/15/- 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned .speakers supplied. Power output 10 watts per channel (20 watts), 
espouse of amplifier 40 to 15.000 cycles. 


F.O.R. 


Frequency 


13 VALVE Hi-Fi STEREOGRAM CHASSIS WITH WIDE BANDTUNER 


Ipecifications as above but incorporating the “Mullard” wide band tuner (broacast only) in place of the dual wave 
uner, no R.F. stage is used. 


£69/15/- FOR 


kBOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
>F 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD” 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


1© VALVE HI-FI STEREOGRAM CHASSIS 

Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with , ^ ** / 

tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR / I oft /» F.O.R. 

speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. 


THE NEW PLAYMASTER STEREO AMPLIFIER No. 3 WITH 
TUNER RECORD CHANGER AND SPEAKER 


— SPECIFICATIONS —- 

• AMPLIFIER AS FEATURED IN JAN R. & H. 

©> INBUILT TUNER WITH EM84 TUNING INDICATOR 

• VALVES 26GW8— I.I2AU7— I.6AN7— I.6N8— I.EM84 
AND 2.INI763 RECTIFIERS 

© FERGUSON OUTPUT TRANSFORMERS 
© CONTROL PANEL AS USED FOR PLAYMASTER No. 2 

GARRARD 4 SPEED STEREO TWO MAGNAVOX 8WR 

RECORD-CHANGER SPEAKERS 


TO- 

F.O.R. 

(CASE 17/6 EXTRA) 


COMPLETE RANGE OF DUAL, COLLAR©, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


Classic Haiti® 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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A simple and logical 
system of control 

The Quad 22 Control Unit 
incorporates every practical 
refinement for the full 
appreciation and enjoyment of 
the discriminating listener. 

The objective associated with the name 
QUAD is the closest approach to the 
original sound—not as an end in itself, 
but that the enjoyment and appreciation 
of music may be unimpeded. 

The Quad 22 is designed for mono and 
stereo reproduction. Quad 22, the world’s 
finest control unit, has separate volume 
and balance (for stereo) controls, bass 
and treble controls, filter slope and filter 
switch. 

Quad 22 operates from radio, microphone, 
disc, tape, single track and stereo record¬ 
ings. Matching is provided for any 
pick-up. 


Classical Reviews 

—Continued 


for its spacious style and its many 
whimsical and graceful touches. The 
rhythmic first movement is followed by 
a slow movement which is one of the 
most inspired of the composer’s earlier 
efforts. 

The lovely melody for the solo instru¬ 
ment is accompanied by muted strings. 
The latter play in triplets and form a 
delightful contrast to the four four time 
of the solo part. The lively and amusing 
Rondo has one unusual episode in G 
minor which suggests a graceful pavane. 

Kogan plays the solo part in a de¬ 
lightful manner and in the correct style 
and the accompaniment is very well 
managed, particularly the pizzicafo play¬ 
ing in the last movement. 

The great popularity of the Mendeb 
ssohn concerto is due, not only to the 
skill of the scoring, but to the imprest 
sion that the work gives of being a com¬ 
pletely spontaneous composition. Thi^ 
was not really the case, as the composer 
took endless pains with it and was 
always consulting his friend Eerdinand 
David, the violinist for whom the work 
was written. However, none of this 
labour is evident in the work itself, 
which always sounds fresh and melo¬ 
dious. 

Kogan again plays with great skill 
and completely enters into the romantic 
style of the work. His tone is excellent 
and his technical skill is displayed in 
the last movement taken at a very great 
speed. The accompaniment is again ex¬ 
cellent and the recording good. One will 
look forward with much pleasure to 
Kogan’s visit to Australia this year. 

★ ★ ★ 

BERLIOZ, Symphonie Fantastique 
Orchestre National de la Radio¬ 
diffusion Francaise. Conductor, Sir 
Thomas Beeeham. H.M.V. Stereo. 
A5D399. 

There has always been a lot of argu¬ 
ment as to whether the program which 
the composer attached to this work is 
necessary. Many people think that, al¬ 
though it may clear up certain sections, 
it may falsify one’s responses to the work 
as a purely musical composition. Conse¬ 
quently, the cover of the present record 
does not print the program, but gives 
an excellent note by David Drew on the 
musical construction of the work. 

I have never considered this work a 
masterpiece, but I must admit that Sir 
Thomas makes the music sound greater 
than it is. So many performances of the 
work we hear are hysterical, which is 
the response many conductors have to 
the neurotic composer. Sir Thomas al¬ 
ways has everything completely in hand, 
and I am sure the work is played as 
well as it could be. 

Nevertheless, I think it is a dull and 
commonplace piece of writing. The idee 
fixe on which the work is based is 
praised on account of its great length 
of forty bars, but I find it foolish and 
pretentious. 

Sir Thomas does all he can to modify 
the vulgarity of the second movement, 
“A Ball,” but I think the music defeats 
him. The interminable third movement 
“In the Fields,” with its cheap and 
theatrical effects, I find frankly boring 
and I cannot believe the fourth move¬ 
ment “March to the Scaffold” causes 
many shudders. , 

In the last movement. The Witches 


®WMW> 


for the closest approach 
to the original sound. 

So/e Australian Agent: 

BRITISH MERCHANDISING 

PTY. LTD. 

60 Clarence Street, Sydney. BX 1571 


Quad Electrostatic Loudspeaker 


For illustrated leaflets 
and prices, please post 
this coupon. 


I would like to obtoin more information on Quad ® 
Equipment. 

NAME . ... 

ADDRESS .- 

_.. STATE QTV7 
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Sabbath,” one cannot deny the brilliant 
ingenuity of many of the effects, but I 
think the bringing in of the ‘‘Dies irae” 
a very cheap trick. The French Orches¬ 
tra plays with the utmost brilliance and 
the recording is excellent, but I am glad 
we have many other works by which 
to remember a great conductor. 

However* I know there are people who 
:onsider Berlioz a great composer, and 
l can assure them that this is the best 
recording of the work so far issued. 

★ ★ ★ 

MENDELSSOHN. Incidental Music to 
A Midsummer Night’s Dream. 
Heather Harper, Soprano; Janet 
Baker, Contralto, Philharmonia 
Orchestra and Chorus. Conductor, 
Otto Klemperer. Columbia. Stereo. 
SAX02393. 

The Overture for A Midsummer 
Wight’s Dream which Mendelssohn wrote 
it the age of seventeen is always regard- 
id as one of the most precocious master- 
>ieces of music. 

Seventeen years later he was commis- 
ioned by the King of Prussia to write 
he rest of the incidental music. The 
emarkable thing is that he was able to 
)ick up the mood of the overture and 
vrite a series of pieces that exactly fitted 
n with it and which are actually the 
)est incidental music ever written for the 
>lay. 

The overture at once plunges into the 
Iream world of the play and the actions 
>f fairies have never been so wonder- 
ully suggested in music. The playing of 
he orchestra is delicate in the extreme 
ind the only criticism one could make is 
hat perhaps the conductor takes the 
ixteen bars marked tranquillo a little 
oo slowly. 

The well known Scherzo is played with 
he greatest lightness and the wood wind 
particularly the flute, distinguished them- 
elves. The March of the Fairies displays 
imilar writing and then follows the 
harming Ye Spotted Snakes sung by 
. soprano, a contralto and a women’s 
horus with a gently murmured accom¬ 
paniment. The diction of the singers is 
xcellent. 

The Intermezzo is more impassioned 
nd is followed by the March of the 
tustics. The Nocturne is a famous horn 
olo which is beautifully played and then 
omes the Wedding March. The cover 
iote speaks of the magical moment when 
he well known March merges into the 
airy music but this section is cut. 

The Funeral March, the Bergomask 
)ance and the Finale with melodies for 
he voices bring to an end a delightful 
j'ork beautifully performed and re- 
orded. 

* * * 

CHAIKOVSKY. Suite from the 
Sleeping Ballet Op. 66. The Phila¬ 
delphia Orchestra. Conductor 
Eugene Ormandy. Coronet. Stereo 
KLCS2780. 

The cover note of this record contains 
n unfortunate misprint when the com- 
oser in a letter addresses his patroness 
fadame von Meek as “Dear Fiend.” 

There have been many recordings 
lade of this ballet, some of them claim- 
lg to be complete, but there always 
lems to be someone appearing with a 
ew version of the score. The present 
icording is a suite taken from the three 
:t ballet and contains most of the most 
opular numbers such as the dance of 
le Lilac Fairy and the Waltz from 
.ct 1 and the large section from Act 3 
'hich is performed in Australia under 
le name of Aurora’s Wedding. 

The orchestral playing is most accom- 
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plished and Ormandy misses no points 
in the fascinating and tuneful music. 
Recording good. 

^ ^ 

BEETHOVEN Piano Sonatas No. 17 D 
Minor op. 31 No. 2; No, 30 E 
Minor op. 109 Hans Richter-Haaser, 
Pianist. Columbia Mono 33CX1737. 

Richter-Haaser is one of the most 
satisfying Beethoven players at present 
making records. His playing is completely 
sure and he is very careful to observe 
all the dynamic marks. His tone is good 
and he phrases most carefully. 

The D Minor Sonata is a most effec¬ 
tive work with its stormy first movement, 
followed by a most elevated slow move¬ 
ment which the pianist plays with an 
endless variety of tone. The last move¬ 
ment is not rushed in the manner follow¬ 
ed by so many pianists but is played at 
a leisurely speed. 

The Opus 109 is the shortest of the 
last five sonatas and probably the easiest 
to understand. None of its movements 
is in sonata form. The graceful flowing 
first subject is twice interrupted by an 
Adagio Espressivo which the pianist 
playg most impressively. The fast second 
movement suggests a Tarantella and the 
last movement is a set of variations. 

The theme itself is marked to be play¬ 
ed “with the greatest feeling” and Rich¬ 
ter-Haaser certainly obeys this instruct¬ 
ion. The variations are very free and of 
diverse moods and the sixth and last one 
is the only one in which the theme is 
clearly heard. The playing is completely 
satisfactory and the tone excellent. 

The recording is generally good but, 
played on Stereo equipment, a good deal 
of hum was evident in the first two 
movements of the second sonata. 


BEETHOVEN Concerto No. 1. Sviato¬ 
slav Richter: Boston Symphony 
Orchestra, conductor Charles MuncU 
Sonata in F op. 54 RCA Stereo 
SL1631&. 

Concerto No. 1 is the second piano 
concerto Beethoven wrote, the first one 
in B flat being revised and published as 
No. 2. The first concerto is very simple 
and straightforward, there being no doubt 
that the model for the opening theme 
was Mozart’s several concertos in the 
same gallant style, 

Richter plays it with simplicity and 
the utmost clearness but I thought in bar 
266, when the key changes to E flat, he 
could have been a little more sensitive. 
I do not know by whom the cadenza 
was, but thought it rather dull. The 
charming slow movement was delight¬ 
fully played with much regard shown for 
the phrasing and the lively Rondo with 
which the work ends had much good 
humour. Once again the playing was 
extremely clear. It is said to be the 
pianist’s favourite of the Beethoven con¬ 
certos. 

Munch and the Boston Orchestra 
accompanied quite perfectly and the re¬ 
cording is extremely good. 

The fill-up is the sonata in two move¬ 
ments op. 54 which seems to me an odd 
choice. It is said to be one of Richter’s 
favourites, but I personally have never 
heard it played in public. The composer 
wrote the sonata when he was making 
the well known arrangements of Scotch 
songs and the main theme of the first 
movement is “On the Banks of Allen 
Water,” a well-known folk song. I think 
the performance is as good as the work 
will allow but I don’t find it of much 
interest. 
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EQUAL TO WORLD QUALITY AND SPECIFICATIONS 


THE AUSTRALIAN RADIOGRAM NEEDLE 

Made by Australians — for Australians 

STEREO, LONG PLAYING OR STANDARD 

(Call or send for needle chart) 

SAPPHIRE STYLUS FRO m 12/9 

DIAMOND STYLUS "DI-FI" .. FR0M £4 

PROFESSIONAL DIAMOND STYLUS FR om£7 

(For the connoisseur) 

PROMPT RE-TIPPING SERVICE 


Manufacturers 

EKVEST KIIE1L1 PTY. LIMITED, 

60 HUNTER STREET, SYDNEY, N.S.W. 
Phone BW 6991 
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STEREO TAPE RECORDER 



The DUAL Tape Recorder comprises a complete 
4-track stereo system with two detachable speakers and 
twin channel amplifier. Foolproof push-button control 
of all functions offer the utmost in operational comfort. 
Rigid and vibration-free steel construction. Unitized de¬ 
sign, divided into mechanical and electronic systems. 
Tape reels up to 7in diameter. 

Specially designed brakes and slip clutches are in¬ 
corporated to minimise stress on stereo and long-play¬ 
ing tapes, thereby increasing their life considerably. 
Automatic mechanical feeler-type shut-off switch effec¬ 
tive with any type of standard tape. 

Three-digit counter operating in both directions and 
equipped with zero-reset. Dubbing key for movie film 
sound recordings, etc., with automatic reset, effective 
on both channels. Stereo loudness control acts on both 
channels simultaneously. Stereo balance control. A 
tone control, effective on playback, is labelled: ffcass, 
Orchestra, Soft and Jazz. Recording level can be moni¬ 
tored by a “magic band” indicator. Indirect capstan 
drive with heavy flywheel and precision bearings. 


Tape Speeds 

Playing time (mono) 

1 7-8in 

3£in 

7£in/sec 

Standard Tape 

4x2 

4 x 1 

4 x J 2 hrs. 

Long-play Tape 

4x3 

4 x 1 £ 

4x5 hrs. 

Double-Play Tape 

4x4 

4x2 

4 x 1 hrs. 

Frequency Range 

40-8000 

40-16000 

40-20000 c/ 

Max. Deviation 

±3 

±3 

±3 db 

Sign, to Noise Ratio 

^>42 

>45 

>46 db 

Wow and Flutter 
Channel Separation 
Erase Efficiency 

Power consumption 
Output 

±0.5 ±0.25 

better than 40 db. 

65 db 

65 watts approx. 

2x 2.5 watts 

±0.15% 

Valve line-up 

2 x EF 86, 2 x ECC 81, 3 x EL 93. 
1 x ECC 83, 1 x EM 84. 

3 selenium rectifiers. 

Inputs for 

Dimensions 

Weight 

microphones, radio and gramophone. 
15i x 14 x lOJin 

321bs, 


Price *230/-/- 



vtV'.x •• ■ -■* 

FRED A. FALK fir Co. PTY. LTD. 

28 KING ST. ROCKDALE 

PHONE: 59-4783 
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THE GREATEST ADVANCE IN STEREO SOUND 
SINCE HI-FIDELITY WAS INVENTED!! 

NEW ALL STEREO RELEASES FOR APRIL - MAY 

STEREO 35 MM Vol. 11 - Enoch Light & His Orchestra - SNDL-930756 
THE DIXIE REBELS Vol. 11 - Starring “Big” Jeb Dooley . SNDL-930675 
THE RAY CHARLES SINGERS “Something Wonderful” - SNDL-930753 
PROVOCATIVE PIANO Vol. 11 - Dick Hyman & Orch. - SNDL-930673 
BONGOS, FLUTES, GUITARS - Los Admiradores - SNDL-930697 

CLASSICAL 


RACHMANINOFF SYM. NO. 2 - Pittsburgh Symphony - SNC-930710 
PICTURES AT AN EXHIBITION - Orchestre Conservatoire Paris 

conducted by Andre Vandernoot 

SNC-930708 

DAPHNIS ET CHLOE SUITE NO. 2 - Pierre Dervaux conducting 

The Colonne Concert Orchestra 

SNC.930709 

ACCLAIMED BY THE WORLD'S CRITICS. 

ORIGINAL MASTERS RECORDED ON 35 MM MAGNETIC FILM, 

55/- each 


Available now at your favourite Record Store 


VARIETY FARE 


Ramsay Pennicuick 
Neville Williams 
Keith Jeffcoat 
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HYMNS AT HOME, Tennessee ERNIE 
FORD. Stereo, Capitol ST 1604. 

Was it the need for a title gimmick 
that influenced Capitol to send Ernie 
Ford, complete with recording crew and 
a couple of tons of stereo recording 
gear all the way to the Methodist Church 
at Bristol, Tennessee, where Ernie had 
sung as a boy? 

If it was. then this is a case where 
a gimmick paid off handsomely. 

Where better could Capitol have found 
a choir that tries hard and sings well 
but not so well that the occasional voice 
doesn’t emerge for just long enough to 
remind the listener that this isn’t a pro¬ 
fessional singing group? This is a typical 
church choir made up, so the label af¬ 
firms, of Ernie’s own pea-pickin’ kin¬ 
folks, singing the hymns they understand 
best of all. 

There are no dramatics in the presen¬ 
tation but, if you like the old Metho¬ 
dist revival hymns and if there’s even a 
faint touch of grey in your hair, you’ll 
really like the result. The titles (my 
abbreviations) are: “Sweet Hour Of 
Prayer,” “My Jesus, I Love Thee,” “Day 
Is Dying,” “Break Thou The Bread,” 
“Did You Think To Pray,” “Blest Be 
The Tie,” “Amazing Grace,” “My Faith 
Looks Up To Thee,” “Holy Spirit, Faith¬ 
ful Guide,” “Jesus Paid It All,” “It Is 
Well” and “I’m Coming Home.” 

The recording quality? Excellent. 
(W.N.W.) 

★ ★ ★ 

WORD OF LIFE, Official Album. 
Mono, Word (Gospel Film Minis¬ 
try) W-3096-LP. 

I’m not quite sure what the term 
“Official Album” is supposed to mean 
but it probably has no significance in 
Australia. Sufficient to say that this is 
a collection of musical items of the 
type featured in the American “Word 
Of Life” Gospel radio broadcasts, and 
used- in youth meetings sponsored 
throughout the Americas by the “Word 
Of Life” organisation. 

Aimed at youth, the arrangements are 
directed towards a maximum audience 
impact, as evidenced by the close har- 
ony of the White Sisters, the voice of 
Ken Nanfelt, who could have stepped 
straight off the musical comedy stage, 
the keyboard antics of pianist Harry 
Bollback and the weird, though not very 
musical yoking for Don Wyrtzen’s organ 
solo. 

But these and others, including 
Brazilian artists are talented performers, 
who know precisely the effect they want 
and are capable of producing it. 

So there you have it—14 tracks of 
gospel music, varied, modern, bright but 
nowhere extreme and always sincerely 
presented. 

The quality? Good, average. (W.N.W.) 
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"If you like old revival hymns 

STAGE AND SCREEN 
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KISS ME KATE, Cole Porter. With 
Alfred. Drake, Patricia Morison, 
Lisa Kirk and the Harold Lang 
Orchestra and Chorus, Conducted 
by Pembroke Davenport. Stereo, 
World Record Club LM-7032. 

A few revolutions of the turntable 
are enough to brand this recording as 
a good one. They’re enough to show 
the orchestra right in there with the 
music and the microphones placed for 
excellent stereo spread. 

And when the singers take the stage, 


they’re as relaxed and assured as singers 
should be, who starred in the original 
1948 Broadway production. 

The music of “Kiss Me Kate” cer¬ 
tainly gives them plenty of scope, from 
the tender love ballad “So In Love” and 
the satiric Viennese waltz “Wunderbar” 
to the witticisms of “Brush Up Your 
Shakespeare.” In fact, to those not too 
familiar with the whole music of “Kiss 
Me Kate,” the more boisterous tracks 
of side two will be found to contrast 
perhaps too vividly with the prevailing 
mood of side one. 

But if you’re partial to Cole Porter’s 
“Kate,” you can buy this one with as¬ 
surance. It’s as good as they come. 
(W.N.W.) 

* * ^ 

THE DANCING YEARS, KINGS 
RHAPSODY. Music, Ivor Novello, 
Lyrics by Christopher Hassal. With 
Pamela Woolmore. Andrew Gold, 
Patricia Johnson, the Mike Sammes 
Singers, Orchestra under Kenneth 
Alwyn and produced by Cyril 
Omadel. Stereo, World Record 
Club LM 7033. 

The formula to which Cyril Ornadel 
produces his World Record Club musi¬ 
cals is so uniform as to be almost un¬ 
mistakable. The trouble is that it leaves 
one little to say without being guilty 
of mere repetition. 

Perhaps, here, the singers could be 
accused of being too meticulous, too 
careful, at the expense of spontaneity. 
•Perhaps the stereo has divided the 
orchestra a little too much for a properly 
orientated system but these are minor 
variations of the basic pattern. 

Your real enjoyment of the record 
will depend on your reaction to the 
music of Ivor. Novello, as here pre¬ 
sented; tuneful yet far more restrained 
in style than in so many of the musicals 
we have reviewed in recent months. 

For your reference titles from “The 
Dancing Years” include the Overture, 
“Primrose,” “My Life Belongs To You,” 
“I Can Give You The Starlight,” “Waltz 
Of My Heart” and “My Dearest Dear.” 




















new winners 


bringing you Diamond Stylus and new Cartridge quality of reproduction at “Stylus-only” cost 


GOLDRING ENGINEERING (AUST.) PTY. LTD 

TELEPHONE: BX-1275/6 


Australian Agents 


449 KENT STREET, SYDNEY 


X2 mO 5Sxl°W?TH T 01A- 

'VERCRYSTAL. W Go ,dr,nq 

tOND STYLUS- bflng$ a new 

Tur "° t to mono record- 
Wid concept^O g^ent for 
nfl . An >deal rep eqU irinq 

SKf® "»'•€ 

speciHCAjttoMS y or ,,p 
mond WO L-P. ^ SU ndard 

«P w.fghV: 

',° e r c ommend | ed i ^ lay o® t p U f: 500 
mV° ^ qr ' 


SXIO STEREO/MONO TURN¬ 
OVER CRYSTAL, WITH DIA¬ 
MOND STYLUS A medium 
output Crystal Cartridge of 

high quality, a suitable replace¬ 
ment for all Transcription Cry¬ 
stal Cartridges. Both crystals 
electrically isolated for sep¬ 
arate earthing systems it 
desired. 

SPECIFICATIONS - Styli: Dia¬ 
mond D6I L.P./Storeo 0.0007 
tip radius: Sapphire S6I Stan¬ 
dard for ,, 78". Playing Weight. 
4 grammes. Compliance: 3 x 
10 ^ cms/dyne. Nominal Out¬ 
put per Channel: 150 mV at I 
kc/ cm/sec. (peak output 0.5V). 
Frequency Response: 30 to 
14,000 c.p.s. ± 2 dB. S'gno// 
Cross fa/A raf/o:-20 dB at I kc. 
Recommended Load Impedance: 
| M .ohm. Maximum Shunt 
Capacity: 100 pF. 

£6/6/- (WITH DIAMOND). 


nvp°D ST^EO/MONO TURN- 

a c a c ' 

the latest multimorph ceramic 
elements. Small in size 
^ght in weight, it fi ts mos ^ 
modern arms, with choice of 1" 
centres, or centre only mount- 

SPECIFICATIONS -Styli- Dia 
mond p 8l L.P./Stereo 0.007’ : 
Zd for“ , "78"' ,P «« SSI S,an ‘ 
Compliance: 4x1u o rmf < j * 

O^p U /.-200 m vJ tl Vc7cmA ne - 

m7ooT' % 

™«o.-jo p db s s iri? r %' o J,* 

M e " d Am t0 f/ 

SAun ' 

£7/10/- (WITH DIAMOND). 


ov« ^honic turn. 
OR SAPPH/pc ^/ D, AMOND 
J he l ^esVm u ltim-i OP J ,ONA ^ 
» 5 unaffected by™ V en\h ,ement 

severe tropical f ? e mo *t 
Provides inc£lL* tm * te ' Vet 
*"d very widely Com P"*nc e 
Small dimensfon que . ncy r *ng e 
P**ck-up a?ms! nS SU,t "»<*?rn 

SPECIFICATIONS_c# /• 

Phire S80 L.P 0 00r^t y/,: Sa P ■ 

Impedance:*, toT k " ded L °°% 

stJu 2 S *P- 
extra). Styli optional 


PRODUCED BY THE WORLD'S FINEST SOUND LABORATORIES 



Pickup Arm 
Type SMG.212 

For exchangeable heads. Due to 
the special shape of the pickup 
arm turntable levelling is unneces¬ 
sary. The turntable may be up to 30 
degrees out of level. Bali bearings are 
applied for both horizontal and vertical 
action, assuring trouble-free performance 
aven at the lowest possible stylus force. 
Height over mounting plate is adjustable. 


NOW FOR THE FIRST TIME A HI-FI STEREO 
CARTRIDGE OF UNSURPASSED PERFORMANCE 

COMPLETE WITH BUILT-IN TRANSFORMERS. Produced to the 
highest ORTOFON standards, this cartridge will match into virtually all 
amplifiers and equipment without additional transformers or other stages. 


Model SPU-G/T Details of performance include: 


Channel Separation 
Frequency Response 
Tracking Pressure 
Compliance 
Fitted with Low Mass 


20-25 dB 
20-20,000 cycles 
Below 2 gms 
I0- 5 cm/dyne 
[I mg) Diamond Stylus 


Model SPU-G without built-in transformers also available. 


Also Available: 


• Stereo Pickup Heads Type SPUA in Standard 'A' 
Shell without transformer; 


Simon Gray Pty. Ltd., being National Distributors 
for all ORTOFON products, are proud to announce 
that ORTOFON Pickup Arms and Heads are now 
in use by the majority of Australian Sound Broad¬ 
casting, Television and Recording Companies. 
Because of their superiority and reliability, they 
also outsell other high quality pickups on the 
market. 


ORTOFON Pickup Arms and( Heads are available from 
all Audio Specialists who have the interests of their 
customers at heart, who appreciate a quality product 
requiring the minimum of service, and which is 
accepted by professional engineers as equipment of 
the highest standard. 


• The world-famous Type *C' Mono Cartridges in either 
'G' or ‘A' Type Shells; 

• 'A' Type Mono Cartridges, also available in Type 'A' 
and 'G' Shells, as before. 

All the above models are now used by the majority of 
Australian and Overseas Broadcasting Stations. 


If unable to obtain required information, write to 
Australian National Distributors: 

Simon Gray Pty. Ltd. 63-8| I 66? ph 63^82i i 
28 Elizabeth Street, MELBOURNE. Victoria. 


90 


Radio, Television & Hobbies, May, 1962 



















From Kings Rhapsody comes the 
Overture, “Some Day My Heart Will 
Awake,” “Thy Home Little Heart,” “If 
This Were Love,” “The Violin Began 
To Play,” and “Take Your Girl.” 

The quality? Excellent! (W.N.W.) 

★ ★ ★ 

FREDERICK FENNELL CONDUCTS 
GERSHWIN. “I Got Rhythm,” 
“Love Is Sweeping the Country,” 
“Love Walked In,” “S’Wonderful,” 
“Bidin > My Time,” “Oh Lady Be 
Good,” “Fascinating Rhythm,” 
“Liza,” “Embraceable You,” “The 
Man I Love,” “Someone To Watch 
Over Me,” “But Not For Me.” 
Mercury Perfect Presence Series 
Stereo. PPS6006. 

There are many stories about George 
Gershwin and, among them, the oft- 
repeated tale of this frustrated genius 
having to compose “hack” tunes for a 
living (he died from a brain tumor at 
38, a very rich man). 

It is said that in his search for classical 
status he requested both Ravel and 
Stravinsky to take him as a student, to 
which Ravel replied “What’s the point 
of becoming a second-rate Ravel when 
you are already a first rate Gershwin.” 
Stravinsky inquired how much he earned 
a year and on being told £150,000 replied: 
“Then my dear friend, let me take les¬ 
sons from you.” 

If these and many other stories are 
true then George Gershwin would 
indeed be happy to hear this latest re¬ 
cording of his works, as conducted by 
Frederick Fennell. Using a 47-piece 
orchestra of the classical pattern he 
seems determined to place many of 
Gershwin’s Tin Pan Alley type melodies 
into the Rhapsody in Blue and Second 
Rhapsody class. Whether this a good 
thing or not is hard to say. The over¬ 
all sound is certainly very “lush” 
though, at times, the melodic line be¬ 
comes a little hard to follow because 
of the many embellishments used. 

Certainly it is a most relaxing style 
of music and if your taste runs in this 
direction you need have no fears for 
the technical quality of the recording. 
Stereo separation is excellent and this 
disc is particularly clean throughout. 
(K.W.J.). 

| In Varied Mood j 

AVE A GO WIV THE BUSKERS, 
Cockney street singers and musi¬ 
cians under the leadership of 
accordionist Ivor Raymonde. RCA 
“Orthophonic” Mono. L101186. 

The title of this record and even the 
jacket notes could lead one to believe 
that the contents were a “live” recording 
of some Cockney street musicians whose 
music might perhaps be as ragged as 
their appearance. After listening to the 
recording one is left with the impression 
that not only are the performers excel¬ 
lent singers and musicians but that the 
recording was made anywhere but under 
the rather doubtful acoustic qualities of 
streets within earshot of Bow Bells. 

If you have the smallest sentimental 
streak for the old “Gaslight Theatre” 
college glee club and barbershop quartet 
style of playing and singing, then you 
could not fail to be entertained by this 
recording. Aside from the leader and 
accordionist, Ivor Raymonde, (who also 
is responsible for the nicely malted bass 
singing throughout the record) the indi¬ 
vidual performers are not mentioned in 
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Md the CHARLESTON OTT AU. STARS 


"Everything ... is so good . . 

the jacket notes. This is a pity, because 
they have certainly earned this small 
privilege. 

The numbers they entertain with are: 
“Glorious Beer,” “The Sunshine of Para¬ 
dise Alley,” “She Told Me to Meet Her 
At the Gate,” “Nellie Dean,” “After 
The Ball,” “I Do Like To Be Beside 
The Seaside,” “Any Old Iron,” “Down 
At The Old Bull and Bush,” “Boiled 
Beef And Carrots,” ‘ The Sunshine Of 
Your Smile,” “Wot Cher” (or) “Knock 
Em in the old Kent Road” and “Far, 
Far Way.” 

Technically the disc is excellent, sur¬ 
face noise is almost non-existent, the 
balance is perfect and a pleasing amount 
of “presence” is maintained which all 
adds up to a most satisfying recording. 
Definitely Recommended. (K.W.J.) 

* * * 

SING A SONG With The Original 
ROARING TWENTIES. Enoch 


Light and the Charleston City All 
Stars. Stereo, Ampar Grand Award 
GA 33 - 419. 

Anyone who can listen to more than 
a couple of minutes of this without 
swinging a leg, tapping a foot, whistling 
—or joining in somehow—better go see 
a doctor! 

Perfect tempo, perfect vocal harmony, 
excellent arrangement, and instrumental 
work combining virtuosity with high 
humour combine to make this a quite 
outstanding disc in the field of sing-a- 
long. 

To be sure there’s a trace of overload 
fuzz on the inner tracks but everything 
else about the disc is so good as still 
to rate my “recommended.” 

The titles, true “roaring twenties” 
stuff are: “Happy Days Are Here 
Again,” ‘Tea For Two,” “Hinky Dinky 
Parlez Vous,” “April Showers,” “What 
Can I Say After I Say I’m Sorry,” 
“Marie,” “Who,” “Margie,” “It Ain’t 
Gonna Rain No More,” “It All Depends 
On You,” “Carolina In The Morning” 
and “The Love Nest.” (W.N.W.) 


SATIN AFFAIR. The George Shearing 
Quintet. Conducted by Billy May. 
Stereo, Capitol ST1628. 

“In a luxurious string setting” say the 
cover notes and the mind immediately 
conjures up the idea of George Shearing, 
quintet and all, emerging only so now 
and again from waves of massed-string 
sound. 

But not a bit of it. Most of the time 
George Shearing is way out in front 
with his effortless, yet superbly phrased 
keyboard melody. Right alongside is a 



STEREO TAPE HEADS !! 
NOW AVAILABLE!! 

Theie Heads consist of a matched pair of stacked half track record-play elements 
within the one standard case, the same case as the Ultron series. 

Pre-aligned, in-line gaps of extreme accuracy ( .00016 in. gap spacers, alignment Is 
so exact that the outputs of both tracks are fully in phase up to 20 kc.) 

Overall separation is better than—45dB. Playback separation—53dB. 

TWO INCOMPARABLE MODELS:— 

Type TD extended range, each track same as Ultron 15T. 

Type HD extreme range, each track same as Ultron 15HT. 

THESE HEADS ARE BUILT TO THE SAME HIGH STANDARDS THAT HAVE 
MADE L.B. PRODUCTS TAPE HEADS LEADERS IN THE FIELD FOR A DECADE 

Used by Govt. Dcpts., Universities, Research Depts., Tape Recorder Manufacturers, Telephone 
Companies, etc., and arc fully guaranteed for one year. 

RETAIL PRICE LIST 

£17/12/ HE2» HE2T (Rccord-play, commercial duality 


Type TD and HD (Stereo) .. 

Ultron 15, 15T, 15L (Record-play high imped¬ 
ance, extended ranse. .00016in gap) £9/13/6 
Ultron 15H, 15HT, 15HL (Medium impedance 
extreme range. .00016in gap) £9/13/6 
Ultron 15S, 15ST, 15SL (High efficiency record 
.00025in gap).£9/13/6 


.0002in gap)..£6/3/ 

EU, EUT, EUL (High efficiency erase) £5/7/ 

H4 (Record-play) and EH4 (Erase) Minia¬ 
tures .0002in gap.£5/2/ 

Note: “T” denotes upper half track, "L“ 

lower half track, all othe^ full track (ex¬ 
cept H4 and EH4, which lalf track). 


SEND 4/ Postal Note for a copy of MAGNETIC TAPE HEADS, containing .all details of all 
heads, including Stereo, High Fidelity Circuits, hints to builders, etc. A FREE COPY WITH 
EVERY HEAD. Copies also at Technical Book Co., Swanston Street, Melbourne. 

Available from Homecrafts Ltd., 290 Lonsdale St., MELBOURNE. 
Healing (Sales) Pty. Ltd., 376-400 King William St.. ADELAIDE. 

A. E. Harrold Ltd., 123-125 Charlotte St., BRISBANE. 

Manufactured solely by: 

L. B. PRODUCTS 

95 McDonald Street, MORDIALLOC, S.12, VICTORIA. XY1596. 

ORDERS BY MAIL PROMPTLY SUPPLIED. Send cheque or money order for immediate 
service. All heads guaranteed for 12 months. Specify if required for “Tecnicorda.” 
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EXCLUSIVE TO MAGNETIC SOUND INDUSTRIES 


Only at Magnetic Sound can you get this free service. For five years after purchase, your 
tape recorder is serviced as often as you require. This will include adjustment to pinch- 
wheel and tape drive mechanism, clutch tension check, head alignment, amplifier check, 
and is so designed to give you the utmost in performance from your machine. 




GRUNDIG TK.45 TAPE RECORDER 

Grundig have done it again. We can now offer 
you the world's finest 4 track, stereo tape 
recorder, complete for only 275 gns. This unit has 
two inbuilt loud speakers and will record and play 
at 3 speeds (l£, 3f, i.p.s.). 


GRUNDIG TK.40 TAPE RECORDER 

A new addition to the Grundig range offering 3 
speeds (7y, 3J, l| i.p.s.) 4 tracks. This machine 
offers the ultimate in high quality quarter track 
monaural recording and can be recommended 
for any application where quality is a must.£2 10. 


AIWA TRANSISTOR TAPE 
RECORDER 

Practise your next speech—that important 
function — perhaps a wedding, lodge 
meeting, social. Hear yourself as others 
hear you. Improve diction, pronunciation, 
phrasing, etc. Students! Memorise that 
difficult passage; store up notes for end 
of term review. Price £25.5.0. 
..------MAIL ORDER FORM 

The Manager, Mail Order Department, 

Magnetic Sound Industries (Aust.), 

387 George Street, SYDNEY. 

Please send one Aiwa Transistor Tape Recorder, 
air or mail. Money back if not satisfied within (7) days. 

NAME ..1. 


GRUNDIG TK.l TAPE RECORDER 

Who put the concert hall in the itty-bitty tape recorder! 
Yes, Grundig have achieved this with their new TK.l bat¬ 
tery operated portable. This machine is capable of record¬ 
ing and playing back high fidelity music and comes com¬ 
plete with a sensitive, high fidelity dynamic microphone. 
The tapes recorded on this unit can be played back on any 
standard tape recorder. At last you can record that 
favourite music group, open air band, etc. with all the 
realism of the original performance. PRICE 80 gns. 


SYDNEY AND WOLLONGONG 
387 George Street, SYDNEY BX 337I 
Piccadilly Arcade, WOLLONGONG 5-5525 


ADDRESS . . . 

I enclose cheque/money order for £25/5/; 3/ post. 


INDUSTRIES 
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bass that threatens at times to pluck 
the cones from the speakers, and further 
back, a subtle touch of percussion. 

The strings remain as a finely textured 
backdrop that merges perfectly with the 
Shearing touch. 

This is a pleasant, rhythmic, restful 
kind of sound, well balanced and cleanly 
recorded. 

The titles: “Early Autumn,” “You 
Were Never Lovelier,” “Star Dust,” 
“Baubles, Bangles And Beads,” “Its Not 
You,” “The Party’s Over,” “Midnight 
Sun,” “Here’s What I’m Here For,” 
“I'd Like To Recognise The Tune,’ 
“My Own,” “My Romance” and “Bolero 
3”. (W.N.W.) 

★ ★ ★ 

The side-splitting personality of Eddie 
Lawrence, “The Old Philosopher.” 
Mono, Coral CL-30734. 

I was assured by the cover notes that 
Eddie Lawrence is “an outrageously 
funny man”; that “his face is as mobile 
as a plate of jello,” his mind “hair 
trigger, comedic.” 

This all-in-one playwright, author and 
painter is undoubtedly gifted, but there 
was just one catch — he didn’t make me 
laugh! He did make me wince, however, 
as he worked inexorably, painstakingly 
to a punch line in “Yangtse-La” that is 
too hackneyed even for local television! 

But then it could have been me. 
Humour is like that. 

On the other hand, if Eddie Law¬ 
rence sends you, the recording will make 
it easy. Every word, every syllable is 
crystal clear. (W.N.W.) 

★ ★ ★ 

BING, A Musical Autobiography of 
Bing Crosby, 1941-1944. Mono, Fes¬ 
tival FL-30,637. 

Back in August, last year, I reviewed 
the first of this series covering the 
period 1927-1934. I was mildly critical 
of the result, because Bing Crosby 1961 
could not expect accurately to simulate 
Bing Crosby 1927. 

The discrepancy between this later 
period and now is not nearly as great, 
added to which the more advanced re¬ 
cording techniques allowed him to draw 
on numbers recorded during the actual 
period. In his narration, Bing gives no 
hint of what is new or what is old and 
it is to the credit of the recording en¬ 
gineer that the record doesn’t make it 
obvious either. 

So Bing sings on, for those who can’t 
resist the lure of a complete musical 
biography! (W.N.W.) 

★ ★ ★ 

KERMIT SCHAFER Presents BLOOP- 

ERAMA — Radio and Television’s 
most Hilarious Boners. Mono, Top 
Rank-30,657. 

A slip of the tongue in ordinary 
speech is so commonplace that it passes 
almost unnoticed; but made in front of 
a microphone, over the air or on tele¬ 
vision, it becomes the source of wide¬ 
spread and lasting amusement. 

Proof of this is the fact that Kermit 
Schafer has been able to major for 
years on books and records of radio 
and television boners, some trivial but 
many quite classic examples of spooner¬ 
ism, transposed syllables and phrases in 
unfortunate juxtaposition. 

This is just one of the records, cram¬ 
med full of boners dubbed from tape 
and disc and strung together with ap¬ 
propriate narration. Most of the un¬ 
fortunates remain anonymous but some 
are named, as are some of the occasions'. 
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Unless I’m mistaken, one of the excerpts 
is direct from a Bob Dyer quizz show, 
which should at least be an indication 
of the record’s authenticity. 

Don’t be too apprehensive about the 
“Uncensored” label on the front of the 
jacket — if such is your reaction. 
While some of the lapses are humorous 
because the inadvertent meaning 
is simultaneously broad, it is purely in¬ 
cidental to the overall presentation. 

Few, for example, could fail to be 
amused by the unfortunate announcer, 
introducing a record by the well known 
banjoist, who gets tangled up while try- 
to say “let’s listen while Eddie Pea¬ 
body plays”! 

As for the quality, the pressing itself 
is quite normal but the dubbed voices 
naturally vary widely, by reason of their 
varied sources. (W.N.W.) 

Popular Jazz jj 

COMBO! Henry Mancini and his 
Orchestra. Instrumentalists are: 
Pete Candoli, Dick Nash, Ted 
Nash, Art Pepper, Ronny Lang, 
Johnny Williams, Bob Bain, Roily 
Bundock, Larry Bunker, Ramon 
Rivera, Shelley Manne. RCA. 
Stereo. SL10I221. 

This is one of the most outstanding 
jazz recordings I have listened to for 
quite some time, both from a musical 
and a technical point of view. Henry 
Mancini is well known as the composer- 
arranger-conductor for such shows as 
“Peter Gunn” and “Mr Lucky” which are 
followed by jazz enthusiasts in many 
cases purely for their musical content. 
In this disc he has, in my opinion, sur¬ 
passed himself in the creation of some 
really thoughtful and swinging music. 

L/V/NQ STEREO 


• jQect. ufa 



Technically the recording is a sheer de¬ 
light. Just the right amount of “pre¬ 
sence” is maintained throughout while 
the balance in the ensemble passages 
sounds, to my ears at least, to be as 
near to perfect as is possible for a 
group to which some freedom of expres¬ 
sion has been allowed. But the major 
triumph in this respect is the excellent 
job which has been done in recording 
the harpsicord, used in both a rhythm 
and solo capacity. 

Many will demember the Artie Shaw 
Gramercy Five recordings in which this 
instrument was used to such good ef¬ 
fect. In this disc the recording quality 
and sheer texture of the instrument sur¬ 
pass all other previous works which I 
have heard. In one particular track 
(A Powdered Wig) it is easy to imagine 
that the instrument is right in the room 
with you. Needless to say the record is 
recommended. Highly! (K.W.J.). 


THE 

M7N21D 
CUSTOM 

PHONO CARTRIDGE 


SHURE 



This magnificent, quality, magnetic cart¬ 
ridge has been acclaimed by users every¬ 
where. It features the special Shure 
N21D diamond stylus. Price £34/17/6. 

The special Shure record offer closes 
June 1, so hurry to take advantage of 
it. 

For Further information contact: 

AUDIO ENGINEERS PTY. LTD. 

422-4 Kent Street, Sydney 


SINGLE SIDEBAND 
CRYSTALS 

Set of five gold-plated matched 
crystals in the 455Kc range. 
£16/10/ per set, plus sales tax. 

FULL DETAILS ON REQUEST 

Bright Star Radio 

46 Eastgate Street, 
Oakleigh, S.E. 12, Victoria. 
Phone No. 576387 


Q-MAX 

BRITISH MADE 

Screw Type 
CHASSIS CUTTERS 

Save Time —Gives 
Professional Appearance 


SIZES 


SIZES 


r ... 

... 27/11 

ir ... 

... 40/6 

r ... 

... 27/11 

ir... 

... 40/6 

r... 

... 27/11 

ir... 

...44/1 

r... 

... 30/10 

2” ... 

.... 46/- 

i"... 

.... 36/7 

2-3/32” 

.. 72/3 

ir .. 

... 36/7 

2i” ... 

... 85/9 

ir .. 

... 36/7 

1” SQUARE 55/4 

21/32” 

x 15/16” 

11/16” 

Square 

RECTANGULAR 76/2 


.... 53/- 


The Q-Max range of Screw Type 
Chassis Cutters serve a most useful 
purpose where holes are to be 
punched on chassis where compon¬ 
ents are already mounted. The 
SQUARE and RECTANGULAR 
punches save the hard work involved 
in transformer, plugs and sockets, 
IF’s, etc. cutouts. 

WILLIAM WILLIS & (0. 

PTY. LTD. 

Manufacturers and Importers 
428 ELIZABETH STREET, 
MELBOURNE. PHONE 34-6539. 
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MASTER ELECTRICS ra. lid. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 


WIZARD PANEL METERS 

We now have 3 sixes In these popular meters 
as listed below. All meters have xero adjust¬ 
ment and are accurate to within 2’a p.c. D.C. 
models have moving coil movements. A.C. Am¬ 
meters have moving iron movements and A.C. 
Voltmeters have moving coil with rectifier. 
Special prices are available for quantities, please 
write for particulars. 



2 inch METERS M052 
Square Bakelite Case 


1mA D.C. £2 
1 amp D.C. 2 

S amp 2 

IS amp 2 


30 amp M 2 5 

30-0-30 amp 

D.C. 2 5 

20 volt D.C. 2 2 



3|inch METERS M065 
Round Bakelite Case 


SO micro amps D.C. 4 


100 
500 

1mA D.C. 

10mA ” 

1 amp D.C. . . . 

5 amp ” ... 

15 amp ” . . . 

30 amp " ... 

30-0-30 amp D.C. 
50 amo D.C. . . 

50-0-50 amp D.C. 

5 amp A.C. . . . 

20 volts D.C. . . 

50 volts " ... 

100 volts " . . . 

300 volts . 

300 volts A.C. 


2 13 
2 13 
2 2 
2 “ 
2 
2 
2 
2 


d 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
6 
0 

2 0 
2 0 
2 0 
2 0 
2 0 



4 5/8x4 1/8 MR4C 
Clear Plastic Case 

£ s d 

50 micro amp D.C. 510 0 

100 . . 4 10 0 

500 . . 3 15 0 

1mA D.C. 310 0 

5 amp D.C. 310 0 

5 amp A.C. 3 10 0 

15 amp D.C. 3 10 0 

30-0-30 amp D.C. 315 0 

20 volt D.C. 310 0 

50 volt *’ . 3 10 0 

100 volt •’ . 3 10 0 

300 volt *• . 3 10 0 

20 volt A.C. 310 0 

50 volt " . 3 10 0 

100 volt ** . 3 10 0 

300 volt ” . 3 10 0 

To all prices please add 12** p.c. Sales Tax. 



Ranges: 


SAKERA 
MULTIMETER 

A first grade meter 
at a reasonable 
price. Ideal for 
Radio or TV ser¬ 
vicing and for 
general electrical 
testing. Sensitivity 
is 20,000 ohms per 
volt on D.C. 

Volts 6, 30, 120, 600, 


6ma, 60ma, 


D.C. 

1,200 volts. 

A.C. Volts 6, 30, 120, 600, 

1 , 200 . 

D.C. Current, 60ua, 

600ma. 

Resistance, 0-10,000 ohms, 100,000 
ohms, 1 meg., 10 meg. ohms. 
Capacitance. .001 mfd-2 mfd, .0001 
mfd. to .01 mfd. 

Inductance, 30 henry to 3.000 henry. 
Decibels, — 20 t’o + 17 db. 
Dimensions, 4 1-8 x 6i x 2 3-8 inches. 
Nett weight, lib 5oz. 

Price only £8/10/- 

Plus \2i% tax, £9/11/3, plus freight. 

CONDENSER SPECIALS 

1. Condensers. We have a large variety of 
all types of condensers. Mica, Block Mica, 
Paper Block, Paper Tubular, Oil filled Block 
and electrolytics. All are in new condition. 


Capacity 

Working 


MFD 

Voltage Type 

Price 

.00017 

4000 fMlca Block 

3/6 

.0003 

600 Paper Block 

6d 

.0005 

400 Mica 

6d 

.001 

400 Mica 

9d 

.001 

5000 Mica Block 

5/ 

.002 

600 Tubular Paper 

6d 

.0025 

400 Mica 

1/- 

.004 

600 Tubular Paper 

6d 

.005 

2500 Paper Block 

9d 

.005 

1750 Mica 

2/ 

.01 

2000 Mica Block 

3/ 

.01 + .005 

600 Paper Block 

3/ 

+ .001 



.01 

1000 Mica 

2/ 

.01 

400 Mica 

2/ 

.01 + .01 

2000 Paper Block 

2/ 

.015 

2000 Mica Block 

3/ 

.02 

1000 Mica Block 

2/3 

.025 

2000 Mica Block 

3/ 

.05 

200 Paper Tubular 

6d 

.1 

200 Paper Tubular 

6d 

j 

1500 Paper Block 

2/ 

.*25 

400 Paper Tubular 

6d 

.25 

600 Paper Tubular 

9d 

.5 

600 Paper Tubular 



Metal Sheathed 

1 /- 

.5 

700 Paper Block 

9d 

1 

500 Paper Block 

1/9 

1 

1000 Paper Block 

3/- 

2 

400 Paper Block 

2/3 

2 

5000 Paper Block 

7/6 

4 

350 peak Electrolytic 

6d 

4 

600 Paper Block 

4/6 

4 

4000 Oil filled Block 

15/ 

4 

800 Paper Block 

6/9 

4 

1000 Paper Block 

8/- 

8 

600 peak Electrolytic 

2/3 

3 + 5 1J0V A.C. 



400D.C. Paper Block 

3/- 

10 

40 peak Electrolytic 

6d 

14 

600 peak Electrolytic 

2/6 

24 

150 peak Electrolytic 

1/3 

24 

350 peak Electrolytic 

2/6 

25 

40 peak Electrolytic 

1/3 

20 

350 peak 


40 

200 peak Can Type Multi 


200 

40 peak Electrolytic 

5/ 

20 

40 peak 


50 

30 

IZ Sirjb Can Type Multi 


100 

12 Uak Electrolytic 

2/6 


PIEZO CRYSTAL 
MICROPHONES 





Model BM 3 (illustrated). Response 100 to 

8,000 c.p.s. fitted with 6 feet of cable and 
phone plug with on-off switch. Can be used 
on stand or for hand use. 

Price 57/6. 

Model LM4. Frequency response 100 to 

600 c/s with cord and miniature phone plug 

Price 18/6. 



Model SM 2 (illustrated). 60-8,000 c.p.s. fitted 
with 6ft cable and phone plug. This is a 
really versatile microphone, suitable for 
attachment to any stand. Price only 45/. 

Model LM 1. Response 100 to 8.000 c.p.s. 
Chromeplatcd finish with 6ft cable. A very 
popular model. Price 25/. 


★ SPECIALS ★ 

2. Vernier Dials. Gear Ratio 5 to 1. Ideal 
for instruments etc. Round metal Dial 
measures 4 inches in Diameter and is num¬ 
bered 0-100 bargain for 10/ ea. 

3. 4 pin Ceramic Sockets 2/- ca. 

4. Octal sockets moulded bakelite 1/- ea. 

5. Miniature 7-pin sockets, brand new. 9d ca 

6. Miniature 7 pin shielded 1/6 each. 

7. Miniature 9 pin shielded sockets brand 
new 2/ each. 

8. We have a large range of job potentio¬ 
meters of various types, all are new and 
guaranteed in perfect condition. The 

prices as listed are less than half normal 
trade prices. 


Resistance 

Type 

Price 

100 ohms 

Wire Wound 

4/6 

500 ohms 

Wire Wound 

4/6 

1000 ohms 

Wire Wound 

4/6 

1500 ohms 

Wire Wound 

4/6 

3000 ohms 

Wire Wound 

4/- 

5000 ohms 

Wire Wound 

4/- 

10,000 ohms 

Carbon 

2/- 

20,000 ohms 

Carbon 

2/- 

25,000 ohms 

Carbon 

2/- 

50.000 ohms 

Carbon 

3/- 

100,000 ohms 

Carbon 

2/6 

250.000 ohms 

Carbon 

2/- 

500.000 ohms 

Carbon 

3/ 

500.000 ohms 

Carbon with switch 

5/9 

1 meg ohm 

Carbon 

3/- 

1 meg ohm 

Carbon with switch 

5/9 

9. Brand new 

Power Transformers 

40 ma. 

180 Volts 

aside with 1 equals 

6.3 Fil 

winding at 

2 amps. Ideal for 

replace- 


ment in Mantel Radios etc. 

Price only 19/6 plus 25Vr Sales Tax. 

10. Brand New Power Transformers 50ma 225 
Volts aside with 1-6.3 Filament winding 
at 2 amps. Normal trade price 34 plus 
tax. Our price 24/ plus 257r Sales Tax 


SPECIAL NOTICE 

All parcel* sent Registered Post unless other¬ 
wise stated. Postage or Freight must be In¬ 
cluded with order. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VMCTORIA AND RIVERtNA. 
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AMATEUR BANDS WITH BILL MOORE 


AMATEUR INTEREST IN SPACE 

The second venture of Amateur Radio into space, OSCAR II, should be 
in orbit shortly. Reports on signals are required and information on 
passes covering date, time, signal strength and rate of "Hi's" only 

will be of value. 


X17ELL-KNOWN VHF experimenter Roy Hart, 
™ VK2HO, has been appointed OSCAR co-ordi¬ 
nator for Australia and will be seeking informa¬ 
tion from VK amateurs on the orbits of the next 
Orbiting Satellite Carrying Amateur Radio, OSCAR 
IT, scheduled to be fired during the autumn of 
1962, Roy will collate the information supplied 

E rior to forwarding it to the OSCAR Association 
l.Q. in Sunnyvale, California. 

The requirements for the logging of signals have 
appeared in detail in QST and CQ and were sum¬ 
marised in the November, 1961, issue of this 
magazine. 

VK2HO can be reached at his home at 8 
Killcaton Street, East St. Ives, or on Sydney 
telephone No. JJ5465, and would appreciate any 
information available. Acknowledgment of receipt 
will be given over VK2WI. 

In a B/c interview with Bill Leonard, W2SKE, 
three amateurs provided some interesting infor¬ 
mation on the OSCAR project. They were: 
Chairman of the OSCAR Association, Chuck 
Towns, W6LFH; public relations officer Bill Orr, 
W6SAI; and ARRL secretary, John Huntoon, 
WlLVQ. They reviewed first the results of the 
OSCAR I project and the interest it created within 
the amateur service in all parts of the world. 

Many amateurs provided reports on the signals 
from OSCAR I on the 322 orbits of the vehicle 
until It finished transmissions on January 1. The 
recorded frequency was 144.983 mc/s and signals 
were recorded at good distances. 

The rate of “His” varying with temperature 
changes was to provide the most valuable data 
and a graph was drawn covering some 3,000 
reports, showing the temperature variation per 
orbit. 

It was anticipated there would be a gradual 
temperature rise as the orbits increased, but a 
dip in the curve was shown, a roir.t that has 
already created interest among scientific obser¬ 
vers studying the thermodynamic properties of 
space. 

Another feature noted from the data submitted 
was that during an aurora disturbance near one 
pole the signal was lost on the opposite side of 
the world. This aspect will be closely studied. 

The strength of the satellite’s 100-milliwatt signal 
was excellent as received in many countries. One 
case of reception was recorded from a 144 mc/s 
mobile unit using a l A wave antenna during an 
overhead pass. 

Bill Orr, W6SAI, spoke of the OSCAR II 
project, which will be a repeat replica of OSCAR 
I, a beacon in a north-south orbit. He reviewed 
the excellent support given the first project with 
some 5,000 reports from 24 different countries 
and 21 States of the U.S. 

John Huntoon, WlLVQ, discussed the project 
from the ARRL viewpoint and stated the league 
was pleased to be associated with a scheme that 
exercised the inquiring mind of the radio amateur. 
The headquarters station WIAW taped signals at 
all passes and also observed Doppler effects. 

The panel finally reviewed the future of the 
amateur service in space and the possibility of 
long-distance VHF communication via satellite re¬ 
peater units and in less serious vein the problems 
of classifying for DXCC purposes the first amateur 
on the moon or in space. 

The subject of a repeater satellite, one auto¬ 
matically relaying VHF signals from amateurs to 
cover distances up to 3,000 miles, is receiving 
serious consideration. Another phase of possible 
operation in the future is in the reflection of 
amateur signals from a passive reflector satellite 
in orbit some 22,000 miles in space and rotating 
at the same speed as the earth. 

George Jacobs, W3ASK, prophesied in a sub¬ 
sequent interview that within a decade VHF opera¬ 
tion in conjunction with satellites will provide 
communications not unlike much of today’s work¬ 
ing on the HF bands. One day an amateur will 
venture into space and the prospects in the future 
are surely exciting. 


SATELLITE COMMUNICATION 

Q UITE a number of U.S. amateurs are working 
towards further Satellite Scatter communica¬ 
tions on the VHF bands. A similar technique is 
used as for Meteor Scatter operation, with stations 
operating on strict schedule arranged in advance 
either via mail or radio. Clocks must be syn¬ 
chronised and a procedure plan adopted. With 
the type of signal normally received, often badly 
distorted, CW is normally used. Because of the 
short duration of received transmission CW is also 
an advantage and the highest code rate consistent 
with the copying ability of the operator is always 
used to permit the maximum information in a 
given period to be transmitted. 

The operators have to decide in advance which 
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satellite to use and figure out when the vehicle 
is expected to make a near approach. They aim 
their beams in the direction of the near approach 
point and as for meteor scatter working transmit 
alternately at intervals of 15 to 30 seconds. With 
satellite scatter working there is generally one and 
sometimes two bursts of signals and abbreviated 
signal reporting codes are utilised. A single letter 
denoting signal strength or other information is 
normally used. For this type of propagation a 
QSO has been completed when a piece of mean¬ 
ingful information has been exchanged both ways. 
After the test contact between the two stations 
is established on a suitable liaison frequency when 
the scatter contact can be reviewed, times checked, 
etc. 

W.I.A. OPENING 

’T'HE official opening of the extensions to the 

* N.S.W. Division’s H.Q. Building in Atcheson 
Street, Crow’s Nest, took place on Saturday, March 
17, with an attendance of over 200 persons. 

The £7,500 extension project provides a hall 
capable of seating 200 with kitchen facilities on 
the top floor and below this area room for a 
laboratory, workshop, library and disposal storage 
area. 

The official opening ceremony was performed 
by one of N.S.W.’s best-known oldtimers, Wal 
Hannam VK2AXH of Terrigal. Wal was one of 
the convenors of the inaugural meeting of the 
W.I. of N.S.W. in 1910, the body that was 
finally to be known as the W.I.A. N.S.W. Divi¬ 
sion. 

A plaque commemorating the opening was 
unveiled by Wal, who during his address pro¬ 
vided his usual forthright comment on affairs, 
creating some amusement. 

The N.S.W. Divisional president. Bill Lewis, 
VK.2YB, chaired the opening ceremony and other 
speakers included the architect Mr Chas. Christian, 
Mr W. M. Jack, M.H.R., Mr L. J. Waddy, 
M.L.A., local parliamentary representatives, Aider- 
man Hardwick representing the Mayor of North 
Sydney, Mr Chas. Carrol representing the Super¬ 
intendent Radio N.S.W., Mr Malcolm Perry foun¬ 
dation member, Mr Stuart Fairbairn, VK2AYF, 
Hunter branch president, and Mr E. Gaston, chair¬ 
man of the Advisory Committee. The ladies’ auxi¬ 
liary provided afternoon tea at the conclusion of 
the opening. 

The chairman spoke in appreciation of the work 
of the ladies, thanked the Hunter branch for 
their presentation of the table for the rostrum, 
Frank Hine VK2QL and his wife for the gift of 
the president’s chair. He thanked, too, the many 
members and their wives, radio clubs and W.I.A. 
sections for the donations of chairs for the hall, 
an appeal that was conducted by Frank Pearson, 
VK2ACQ. 

The opening completed an expansion program 
that had been considered over many years. It was 
a memorable occasion in the history of the N.S.W. 
Division and the most important event since the 
opening of the VK2WI Dural building and 
grounds in 1957. 

The centre will provide a place for all divisional 
activity. 

A recording of the opening ceremony was broad¬ 
cast over VK2WI on the following Sunday. 

FEDERAL EXECUTIVE 

•T'HE Headquarters Division, the Victorian divi- 

* sion of the W.I.A., announced in March the 


composition of the Federal executive for the year 
1962-1963. 

The new Federal president is Bill Mitchell, 
VK3UM, a previous holder of the position. The 
retiring Federal president, Max Hull, VK.3ZS, is 
now the new vice-president. Federal secretary Jay 
Lancaster VK3JL, executive members Dave Rankin 
VK3QV, I. MacMillan VK3CS, L. A. Seedman 
VK3IE and Arthur Tinkler VK3ZV. 

These amateurs have the job of running the 
institute on a Commonwealth-wide and international 
basis. They implement the decisions of a Federal 
convention and council and safeguard the interests 
of the amateur service by keeping in continuous 
liaison with the Postmaster-General’s Department 
and other governmental authorities. 

N.S.W. COUNCIL 

THE major election in N.S.W. is that of the 
* divisional council and the result of the ballot 
was announced at the annual general meeting in 
March. It was the first meeting held at the new 
hall at Atcheson Street. The following seven 
amateurs were elected to council for 1962-63: 
Harold Burtoft VK2AAH, Keith Jeffcoat VK2BK, 
Tim Mills VK2ZTM, Vol Molesworth VK2VO, 
Alan Nutt VK2DN, Max Pleffer VK2MP, and Ken 
Squires VK2SD. At a subsequent meeting of 
council Vol Molesworth, VK2VO, was elected 
divisional president. Max Pleffer, VK2MP, senior 
vice-president, and Harold Burtoft, VK2AAH, 
junior vice-president. 

At a special meeting prior to the annual meeting 
the Hon. Allan Fairhall, M.H.R., VK2KB, was 
elected an honorary life member of the N.S.W. 
Division. 

At the annual meeting the retiring president, 
Bill Lewis, VK2YB, presented his report to the 
division, a year of progress culminating in the 
opening of the extensions to the administrative 
headquarters. Jim Cuming, VK2PM, was again 
elected honorary auditor to the division. 

The general meeting followed and most of the 
time was taken up reviewing the remaining odd 
35 Federal convention agenda items in order to 
brief the Federal Councillor, Pierce Healy. 
VK2APQ. It was after midnight before the 
business was concluded. 

March sees the election of most N.S.W. W.I.A. 
officials in the branches and sections. The first 
election of the month was that of the Hunter 
branch, and the following officers were appointed: 
President Stuart Fairbairn VK2AYF, vice-president 
Lionel Swain VK2CS, secretary Gordon Sutherland 
VK2ZSG, treasurer Bill Hall VK2XT, social secre¬ 
tary Les Baber VK2RJ, social treasurer VK2ZSG, 
zone correspondent Keith Howard VK2AKX, 
VHF liaison officer VK2ZIF. Thirty members 
were present at the meeting and visitors from 
Sydney included the State president VK2YB, Tim 
Mills VK2ZTM, councillor, Frank Pearson, 
VK2ACQ, Morse class co-ordinator, and Tony 
Patterson, L2219, editor of the N.S.W. division’s 
bulletin. 

The next election of the month was that of the 
Blue Mountains section, and the following were 
the officers appointed: Chairman Dave Melbourne 
VK2NK, vice-chairman Bob Lear VK2ASZ, secre¬ 
tary Bill Moore VK2HZ, treasurer Norm Durham 
VK2QA, publicity officer Ron Daniels VK2ADA, 
catering officer Syd Williams VK2AVK, construc¬ 
tion committee VK2ASZ, Jack Greenhalgh 
VK2ADF. A1 Birch VK2ZFB, and Dennis Wheaton 
VK2AWW, W.I.A. delegate Keith King VK2ABK. 
The meeting continued into the early hours with 
a display of films from Philips Industries arranged 
by Dennis VK2AWW. 

Further appointments made to offices in the 
N.S.W. Division were as follows: Minute secre¬ 
tary Max Pleffer VK2MP, general secretary, 
treasurer and registrar Bill Storcr VK2EG, traffic 
officer Syd Ward VK2SW, QSL manager Frank 
Hine VK2QL, assistant QSL manager Syd Molen 
VK2SG, course supervisor Cec Bardwell VK2IR, 
education officer Harold Burtoft VK2AAH, public 
relations committee VK2MP, VK2AAH and Alan 
Nutt VK2DN, publications committee Tim Mills 
VK2ZTM and Tony Patterson L2219. 


Replacement 
Tuner Service 

Including Modifications to all 
Types of Tuners for New Channels 

Prealigned 

*5^ Biscuits 


For New Country Channels 


Standard Components Pty. Ltd. 

23 TAYLOR STREET, ANNANDALE, N.S.W. 68 3254 


I 



Agents: 

SYDNEY 
Standard Components Pty, Ltd. I 
Electronic. Parts Pty. Ltd. 

NEWCASTLE 
Martin De Launay Pty. Ltd. 

WOLLONGONG 
Electronic Parts Pty. Ltd, 

MELBOURNE 
Douglas Radio Co. 

ADELAIDE 

Woo Hard & Crab be Ltd. 

BRISBANE 
C. A. Pearce Pty, 











NEWS FOR COUNTRY 

TV SERVICEMEN! 


GENERAL ACCESSORIES PTY. LTD announce another release 
of the \R/ TV Service Manual. This is the first TV Repair 
Manual wholly prepared for the TV Servicemen. 


FEATURES INCLUDE: 


1. Circuit diagrams, chassis layout and voltage 
charts for all National brands of TV sets manu¬ 
factured in Australia. 

2. Loose leafed for the addition of new circuits 
and information when released. 

3. Hard leather-bound cover for a lifetime of 
service. 

£12 10 0 

7/6 reg. post N.S.W., 10/ VIC. and QLD. 

12/6 Other States. 


4. Each Manual is registered ensuring that the 
owner receives notice of all additional circuits, 
etc. 


5. Reference made easy by complete alphabetical 
index and handy page finder index tabs. 

6. Immediate delivery—available from all branches 
of General Accessories. 

(As originally published. New Data sheets issued since this 
date at nominal coni.) 


GENERAL ACCESSORIES PTY. LTD. 

100 Clarence St., Sydney, BX4451, and 30 Buckland St., Chippendale, MX4701. 

General Accessories Pty. Ltd., 153 Sturt Street, SOUTH MELBOURNE. 

55 Flinders St., Adelaide. W5317. 

50-54 Edward St., Brisbane. 2-3093. 

Also at HOBART • PERTH • LAUNCESTON • BURNIE 
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Country liaison officer and Morse class supervisor 
Frank Pearson VK2ACQ, circulation manager Bill 
Lewis VK2YB, disposal committee Keith King 
VK2ABK, Dave Melbourne VK2NK, Keith Jeff- 
coat VK2BK, Ken Squires VK2SD, and Barney 
Smyth L2001, Vol Molesworth VK2VO. 

Zone officers, North Coast and Tablelands Noel 
Hanson VK2AHH, western Hugo Stitt VK2WH, 
south-western Bill Mill VK2AHV, South Coast 
Eric Fisher VK2DY. 


SCOUTS' JAMBOREE 

"THE final review on the Scouts Jamboree on 
* the Air, conducted in October of last year, 
showed the event to be an unqualified success. 
Reports were received from Scouts and amateurs 
in 47 countries of the world, showing the wide 
degree of participation. The event will be re¬ 
peated again in 1962 from 0001Z, October 20; 
to 2359Z on October 21. Scouts and their leaders 
throughout the world will be asked again to 
co-operate with the amateur service for an ex¬ 
change of views and news between towns, cities 
and countries of the globe. 

The call sign of the Scouts’ headquarter’s ama¬ 
teur station has been changed from VE3JAM 
to VE3WSB (World Scout Bureau). VE3EWE 
has joined the permanent staff of headquarters 
and it is expected the official call will be heard 
on the air from time to time. 


AMATEUR GROWTH 

-THE growth of the amateur service in the U.S. 

has been extremely rapid in recent years. 
The total number of licences issued has Passed 
the 250,000 mark. 

In two call areas, the second and the sixth, in¬ 
creases have been the greatest, and with the 
W2, K2, WA2/W6, K6, WA6 prefixes exhausted 
the F.C.C. announces a new series. These will 
be WB2 and WB6 for ordinary licences and 
WN2 and WN6 for novice class licences. 

It is not many years ago since the K series 
prefixes made their appearance and the WA series 
only lasted a few years. To eliminate any con¬ 
fusion with the novice licensee operating from 
the American Phoenix Islands, Baker and How¬ 
land Island, all mainland stations will use WB6 
followed by three letters. Novice licensees in 
that Pacific area will use only two letters. 

George WA2GZD, discussing amateur operation 
in the heavily populated New York City area, 
in a VOA B/C, provided some interesting in¬ 
formation. In his own particular locality, within 
a space of four street blocks, there arc 70 
amateurs in the 40 apartment houses sited there. 
George said operation to many was practically 
impossible, but between 30 and 40 per cent 
did come on the air, mainly on 144 mc/s. 

The more adventuresome did erect the usual 


30 B and S (hard to see) outside antennas be¬ 
tween the buildings, with some excellent results. 

BLUE ORCHIDS NET 

'■THE opening of the “Blue Orchids Net” BON 
1 on March 3 attracted quite a number of 
ex-R.A.A.F. personnel, replying to the initial 
calls of Frank Hine, VK2QL, at 1000Z. Frank 
was appointed control officer for the net at the 
initial meeting. BON can be heard on 3535 kc/s 
at 1000Z on Sunday, Tuesday, Thursday and 
Saturday evenings and all ex-R.A.A.F. types are 
invited to join and meet up with some of their 
ex-Scrvice companions. 

Some of the calls that have appeared to date 
are VK2QL, VK2VN, VK2XP, VK2ARZ, VK3RJ, 
VK3XB, VK5LD, VK2AJ, VK2HZ, VK2XQ, 
VK2HC, VK2HQ, VK5MY, VK2YB, VK2ANU. 

The N.S.W. division of the W.I.A. provided 
a demonstration of amateur radio at the Fair- 
field (Sydney) Methodist Church in March. The 
exhibit created tremendous interest and thel trans¬ 
mitter in use had the call sign VK2AWI/P. The 
hall was booked out completely for the show, 
giving some indication of the interest shown. 
The arrangements were in the hands of Harold, 
VK2AHH, Max VK2MP and Ron VK2ALR. 


"NOVICE" LICENCE 

TfHE P.M.G’s Department has refused the 
A W.I.A’s request for the establishment of a 
novice class of licence in Australia. The de¬ 
partment offers a variety of reasons for the re¬ 
fusal which was mainly based on the fact that the 
granting of such privileges would lower the techni¬ 
cal standard of amateur operators in this country. 

The department, however, clarified the matter 
of reciprocal licensing with the N.Z. authorities. 
Full A.O.C.P. holders will now onlv be required 
to sit for an oral test on regulations before 
being granted a ZL licence. L.A.O.C.P. holders 
would be required to pass a morse test as well. 

A High school Radio Club has now been 
formed at the Narrandera High school and is 
under the control of Don VK2DU. The club 
would appreciate any donations of equipment. 

ARRL APPEAL 

P’OLLOWLNG on the R.S.G.B’s appeal for 
funds for the establishing of a society head¬ 
quarters the A.R.R.L. is currently evaluating the 
prospects of a similar scheme for an extension of 
their office and headquarters centre. 

The A.R.R.L. has planned a new building of 
some 25,000 square feet to be located on the 
seven-acre antenna farm at the back of the 
W.I.A.W. building. The idea of a direct appeal 


for funds to members is a new departure for the 

LC X C 'A.R.R.L. has considerable financial re¬ 
serves but it has been decided that to strip the 
League of its resources, built up over many years, 
for a new headquarters would be unwise. The re¬ 
serves may be needed in the future fer import¬ 
ant action on behalf of the amateur service. Other 
possibilities include a mortgage or the issuing of 
bonds but from prior inquiries it appears that 
many amateurs would support a direct appeal for 
building funds. 


VK-ZL CONTEST 

r "FHE results of the 1961 VK/ZL DX contest 
* have been announced by the Federal Contest 
Committee of the W.I.A. Conditions during 
the contest period were not very good. Some 
of the overseas stations expressed the opinion 
they would like to see more VK and ZL stations 
active. 

The winners in the various States of Australia 
were as follows. A.C.T.: CW—VK1JE 2185 
points, Phone—VK1PM 1055 points. 

N.S.W.: CW—VK2GW 11,380 points, Phone— 
VK2WC 4,750 points. 

Victoria: CW-VK3DQ 8,125 points, Phone— 

VK3BM 6,605 points. 

Queensland: CW—VK4SS 3,250 points, Phone 

—VK4SN 655 points. 

South Australia: CW—VK5N0 15,220 points, 

Phone—VK5MS 7,790 points. 

Western Australia: CW—VK6RU 11,780 

points, Phone—No log. „ 

Tasmania: CW—VK7SM 7,895 points, Phone 

—VK7WA 1,450 points. 

VK9: CW—VK9GP 10,095 points, Phone— 

VK9NW, 2,920 points. 

VK8AV on telephony scored 715 points. 

Leading in the receiving section were BERS-195 
E. W. Trebilcock 4,810 points and L5030 T. R. 
Hutchesson 2,195 points. , 

Leading stations overseas were, North America: 
CW—W5WZQ 4,446 points, Phone—K5MDX 990 

P °South America: CW—YV5BZ 396 points, Phone 
—TG9AD 615 points. 

Europe: CW—DL6EN 1,260 points. Phone— 

SM3EP 66 points. 

Asia.: CW—JA2JW 4,773 points. Phone— 

JA6CY 816 points. 

Oceania: CW—KW6DG 6,665 points, Phone— 

KW6DG 2,550 points. 

Africa: CW—FA8RJ 187 points, Phone—No 

log. 


QSO RULES 

T HE opinion of what constitutes a good amateur 
radio QSO would vary greatly depending on 
the persons at each end of the contact. Some 
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GENERAL ACCESSORIES PTY. LTD. j 
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* 

Suppliers of all Radio and Television replacement parts. J 
take pleasure in announcing the opening of their new J 
branch store at J 

86-88 BATHURST ROAD, ORANGE j 

All makes of TV ANTENNAE are carried in stock ; 

* 

% 

Western Districts servicenie n are invited to write, phone J 
or call for a complete 1962 price list catalogue. 5 

I % 

__ ■ ■ ■■ . . * 

GENERAL ACCESSORIES PTY. LTD. j 

86-88 BATHURST ROAD, ORANGE. PHONE 2035. ; 

* 

• 
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Beautifully Finished and Highly Sensitive 

MULTIMETER TESTERS 








EXCLUSIVE TO RADIO HOUSE PTY. LTD. 

(Handy Size) 


MODEL RH50 

Modern Design, 33 Micro 
Amp Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunt.\ 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12- 
30-120-300-600-1,200 V at 
30,000 ohms per volt. 

AC Voltages: 0-3-12-30-120- 
300-600-1,200 V at 13,000 
ohms per volt. 

DC Currents: 0.06-6-60-600 
mA. 0-12 A. 

Resistance: 0-60K-6M-60M 

<350. 35K. 350K at mid¬ 
scale). 

Decibels: -20 to + 57 db 
<0 db = 1 mW, 600 ohms). 

Audio Out: Capacitor in 
series with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: I pair heavy test 
leads. 

Batteries: l (1.5V). 1 (15V). 

Size: 3 5-16in x 6 5-16in x 
2% In. 

Weight: 1.41b approx. 

PRICE £15/10/- 

Including Sales Tax. 


MULTITESTER 
MODEL RH.330 

RANGES: 

DC Voltages: 0-0.6-6-30- 
120 - 600 - 1200 - 3000 - 
6000 V .(20.000 Ohms/ 

V). 

AC Voltages: 0-6-30-120- 
600-1200 V (10.000 
Ohms/V). 

DC Current. 0-0.06-6-60- 
600mA. 

Resistance: 0-6K-600K- 
6Meg-60Meg. (30-3K- 
30K-300K at centre 
scale). 

Capacity: 0.00005-O.OIuF, 
0.0001-0.2uF. 

Decibels: —20 to plus 63 
db. 

PRICE £11/17/6 

including Sales-Tax. 


HOLDEN 
OWNERS : 

This Trafficator Kit is 
very easy to fit and 
suits all 6V models. 

Complete with 4 amber 
globes and fittings and 
dash indicator light. 

Lights flash ON and 
OFF when turning 
left or right. 

Complete 77/6 

with instructions. 

Postage and Packing: 

3/ extra. 


MULTITESTER 
MODEL RH.200 

RANGES: 

DC Voltages: 5-25-50- 
250-500 and 2.5 K 
(20.000 Ohms per 
Volt). 

AC Voltages: 10-50-100- 
500-1000 Volts (10.000 
Ohms per Volt). 

DC Current: 0-50uA 
0-2.5MA 0-250MA. 

Resistance: 0-6K, 0-6mg 
(300 Ohm and 30K at 
centre scale). 

Capacitance: lOuF to 

.001 uF .OOluF to .luF. 

Decibels: —20 to 22 DB. 

PRICE £7/10/ 

including Sales-Tax. 


MODEL RH-31 

* 20,000 Ohms per Volt 
on DC 

* 10,000 Ohms per Volt 

on AC 

* 3i” Meter 

* 18 position selector 

SPECIFICATIONS 

PC Voltages: 0-5-25-100- 
500-1000-5000 (20.000 

Ohms/V) 

AC Voltages: 0-5-25-100- 
500-1000V (10,000 

Ohms/Volt) 

DC Current:. 0-50 uA. 

0-5-50-500mA 
Resistance: 0-6K-600K, 

0-6Meg-60Meg 
(30 Ohms, 3K, 30K, 
440K at centre scale) 
Capacitance: lOOuuF- 

-O.OluF, 0.002uF-0.3uF 
Inductance: 20 H to 
2000 H 

Decibels: minus 20db to 
plus 30db in 2 ranges 
Output Jack: for Audio 
measurements 
Dimensions: (3J” x 53” 
x 2 3-8”) 

Weight: (23oz approx.) 
Complete with internal 
battery and testing 
leads with prods. 

PRICE £12/5/- 

Including Sales Tax. 


TOKORDER PORTABLE'*' 

4-transistor tape recorder with built 
in resistor, size 8i x 6 x 2£in, weight 
2£lb. £19/19/ complete with bat¬ 
teries, microphone, ear phone and 
tape. Double track, recording 
time 20 minutes. 


"AIWA" TP.30 . 
PORTABLE 
RECORDER £25/5/- 

4 Transistor. 14 minutes 
3in Reel, 2Jin Speaker. 
Twin Motors with fast 
rewind. 

EARPHONE AND 
MICROPHONE 

llin x 6in with carry¬ 
ing handle. 


MODEL RH50 4* 


MODEL RH.330 4* 


MODEL RH.200 


MODEL RH-31 ** 


RADIO HOUSE PTY. LTD. 


296 PITT STREET, SYDNEY. 

Also at 760 George St., and 6 Royal Arcade. 
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of us are inclined to cut them short, others are 
more verbose and such QSOs run into hours of 
working. 

The following are the salient points of a panel 
investigation on the important elements that lead 
to, and make the context of a good QSO. 

The report was originally published in “Key 
Klix,” journal of the Gateway Amateur Radio 
Club of North Bay, Canada. 

1. Good listening, both before and during every 
contact, is a first essential. Listen first to mini¬ 
mise possible interference—not just for two sec¬ 
onds. You may not be able to hear both ends of a 
contact. 

2. Subject matter, the weather and equivalent 
are regarded only as “an opener,” not the meat 
of the QSO. Strive for a social exchange of 
information unless there is traffic or a formal 
purpose to be served. 

3. Avoid “soapboxing,” make no speeches. Try 
to find a common ground to discuss. 

4. If there are more than two stations in the 
contact keep the remarks short. They may seem 
short when you are speaking but long when 
others transmit. 

5. Ask questions about the other fellow’s city 
and activities. Avoid talking about things that 
would not normally be discussed in mixed strange 
company. 


It Is with deep regret the sudden passing 
on March 21, 1962, is recorded of Edward 
Alphonse (“Doc”) Barber, VK5MD. 

One of Australia’s best-known radio 
amateurs, “Doc” during more than 30 years 
of association and work with the service 
and the Wireless Institute of Australia 
made hosts of friends and left a record 
of achievement in these spheres that could 
not be surpassed. 

Before 1939, VK5MD served with the Smith 
Australian Divisional Council and as Federal 
secretary of the institute. Postwar, “Doc” 
served on the divisional council continuously, 
except for the one year, 1959-1960, a record 
unequalled in that State. 

He was a true amateur, always ready to 
help the newcomer, and was directly respon¬ 
sible for many new VK5 calls appearing 
through the years. Mainly operating on the 
HF bands, he could be heard making friends 
overseas or on 3.5 mc/s with his delightful 
fist working schedules with his associates of 
long standing. 

“Doc’s” passing Is a loss to amateur radio 
and the sympathy of all members of the 
service is extended to his wife and family. 


6. Don’t try to build the new transmitter during 
QSOs. Attention at all times should be paid to 
the other chap’s remarks. 

7. Repeat the calls and names of newcomers 
and keep the order right In transferring the 
contact back if there is more than one participant. 
Commonsense and good taste make for an inter¬ 
esting contact. 

8. “This is my final” or like expressions should 
not be used unless they really mark the end of 
the contact. It is in poor taste and inconsiderate 
of others waiting to call, to say you are termi¬ 
nating a contact and then continue holding the 
frequency. 

SUNSPOT ACTIVITY 

TTHE smoothed sunspot number on its way down 

* dropped from 38 in January to 36 in March as 
reported from the Zurich Swiss Solar Observatory. 
It is anticipated the figure will be around the 28 
mark at the end of the year. Not many openings 
will occur on 28 mc/s during the remainder of 
the year. 21 mc/s openings will be limited and 
will occur mainly during the winter months, 
generally from a few hours before noon to a few 
hours after midday. 

14 mc/s working will generally be confined to 
the period between sunrise and the late afternoon. 
There will be many areas of the world to which 
the band will open very rarely. 

EDR CONTEST 

■"THE Danish National Society the EDR will con- 

* duct a special contest to commemorate the 
thirty-fifth year since its founding. The contest is 
divided into two sections, Telephony and CW. 

The CW section will run between 1200Z May 
12 to 2400Z on May 13 and Phone section between 
the same times on May 19 and 20. Competitors 
will call CQAW (all world). 

On the weekend of May 5 and 6 the U.S.S.R 
will run their DX contest and overseas amateurs 
are invited to compete. The official title of the 
contest is International Telegraphic Contest of the 
U.S.S.R. Federation of Radio Sport. Some of 

the rarer U.S.S.R. prefixes are always active during 
these contests. 

SSB POWER DEFINED 

THE Department of Transport, the licensing 

* authority in Canada, has finalised a definition 
of plate input power for SSB transmitters. 750 
watts is specified as the top limit rather than the 
normal 1KW. 

It was defined in the following manner: “The 
d.c. power input of the anode circuit of the 
radio frequency stage supplying power to the 
antenna system of single sideband, suppressed 

carrier transmitted, as indicated by the plate 

voltmeter and plate mllliammeter, shall not exceed 
750 watts on voice peaks, providing that the plate 
meters used have a time constant not in excess of 
approximately 0.25 second (readily obtainable) and 
the linearity of the transmitters has been adjusted 
to prevent the generation of excessive sidebands. 
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We have for sale a number of 

Berkeley Frequency Counters, MODEL 5571 

These instruments are capable of measuring any frequency from 
0 Mcs to 42 Mcs. 

Frequency measurement accurate to within 2 parts in I0 7 ± I count 
may be made over the entire range 0 Mcs to 42 Mcs. 

Price £850 
FULL DETAILS ON REQUEST 

BRIGHT STAR RADIO 

46 Eastgate Street, Oalcleigh S.E. 12. 

Victoria. 

Phone 57-6387 


TELEFUNKEN 


DYNAMIC 

MICROPHONE 

MD 21/6 

• Extremely rugged 

• Wide frequency range 

• Specially designed to 
eliminate feedback 

• Low cost 


The Perfect PUBLIC ADDRESS Microphone 




Hz 


Frequency Response of MD 21/6 
For further information contact 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York St., Sydney. Phone 2 0233 
or AWA Branches in all States 


SUMMIT CRYSTALS 

We are in a position to offer whilst stocks last the following 
crystals: 

Gold and Silver Plated Metal Can Type. To suit FT 243 type socket 

0.1% of stated frequency 32/6 -f 12i% sales tax. 

0.2% of stated frequency 28/6 *f 12i% sales tax. 

Manufactured to any frequency in the range 5000 Kc. to 14000 Kcs. 

Overtone Crystals manufactured to any frequency in the range 
15 Mcs. to 30 Mcs. 37/6 -f- 12i% sales tax. 

Stocks are limited so do not delay. Prompt mail service throughout 
Australia, New Guinea and New Zealand. 

Please make cheques, money orders, postal notes, payable to: 

SUMMIT CRYSTALS 

POST OFFICE BOX 22, CHADSTONEi CENTRE, VICTORIA. 
Orders sent C.O.D. Post, if desired. 

Phone 83-3003. 
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phone 

tliinitx LA3845 

136 VICTORIA R'D. MARRICKVIUE.SyDNEy.N SW 


636 KING STREET NEWTOWN-LA7008 


5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6 5-inch £55/15/- 


VACUUM TUBE 
VOLTMETER 

6 voltage ranges, 3, 10, 30, 100, 
300, 1,000 volts AC and DC. 5 
ohms, ranges 1 ohm to 1,000 mess. 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 

£29/15/0 

DUO-PHONE 10 x 10 
STEREO AMPLIFIER 

10 watts per channel. 

Valve* 4.6BQ5. 2.7199. 4.EF86. 
High Quality Transformers. 
Input for Stereo. Gram. Mike. Tape. 
MooaurU. Radio. 

3-Speaker Output. 

BJt Set .. .. £49/10/-. 

Wired and Tested £56/10/-. 
Also with built-in DUAL WAVE 
TUNER. Including R.F. STAGE. 

£66 


TAPE DECKS 

BSR. MONARDECK 

£21/15/- 

English Motek 3-speod. Twin 
track. Push-button operation. 
Provision for Superimposing. 

£27/15/- 


COLLARO STEREO 
TAPE DECK 

2-track Stereo. 4-track Mono. 
3-speed. 

As used in “R. TV &H ” 
Stereo Recorder. 

£36/17/6 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


SPEAKERS 


7x5 Rola 3 ohm .. . £1/7/6 

8M Rola 15 ohm.£2/7/6 

12 Rola 3 ohm.£2/7/6 

12 WR Mannavox 3 ohm £3/10/- 


ELECTRONIC ORGAN 

Ton® Generator Assembly. Wired. 
Tested. Toned. Including R.TV and 
H. Modifications. 

£58 

Control Panel Assembly. 

£12 

Keyboard Assembly including Con¬ 
tacts, 

£23 

Amplifier. 20 watt including 2 im¬ 
ported HI-FI Speakers. 

£27 

Pedal Assembly. Pedal Clavier 

£4 £29 

Reverb. Amplifier and Speaker. 

£ 21 /-/- 

Hammond Reverb Unit. 

£ 10 / 10 /- 

Tone Generator Chassis and 
Inductance, 

£18/-/- 

YOU CAN BUILD IT. from these 
wired, tested, tuned sections. 


DUOPHONE 

STEREOGRAM 

With built-in Tuner. 4 watts per 

Channel. 

£34/17/6 

PLAYMASTER No. t 
Leu Tuner 

£26/17/6 

STEREO PLAYMASTER No. 2 
9 watts per Channel. Boss, treble 
boost Deal push-pull. High quality 
Ferguson O.P. Transformers. With 
Ultra linear connections. 

£42 

SPECIAL ACCESSORIES OFFER 
WHEN ORDERED WITH ABOVE 
UNITS. 

2 8 W.R. SPEAKERS AND 
4-SPEED STEREO PLAYER. 

£14/10/- 

CPoat 13/.) 


MINIATURE P.A. AMPLIFIER. 
13 WATTS OUTPUT. 
Multimatch. Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. PJP. 
EL.84 output. £17/13/. 

As above, Mullard 3/10. Hi-Fi cir¬ 
cuit. Bass and treble boost, etc. 
£21/13/. 

Post: N.S.W., 10/; IntenUte, 15/. 

AMPLIFIERS 

Public Address Range 
240v-AC 

6 Valve, 10 watt, £14/17/6 

6 Valve, 25 watt, £25/17/6 

7 Valve. 20 watt, £22/17/6 

100-watt.£63 

40 watt.£35/15/0 

50 watt.£39/15/0 

Battery Operation 

6 valve 6v, 10 w £18/15/ 

7 valve, 12v. 12 watt, 
£19/15/ 

7 valve, 12v. 25 watt, 
_ £24/17/6 

BATTERY-AC 
OPERATION 

6 valve «V plus 240V 10 watt, 

£20/15/ 

7 valve 12V pint 240V 12 watt 

£21/13/ 

7 valve 12V plus 240V 25 watt 
_£ 29/7/6 

TRANSISTOR POWER 
SUPPLIES 

12V DC Input, output 150V, 200V, 
300V, 400V at 150mA. 80% effici¬ 
ency. For use with mobile equip¬ 
ment, transmitter!, P.A., etc. 

£18/10/. Port 7/6. 

12v input, 150v and 32 Sr. 123 ma. 
Fully-filtered, £15/15/. (Post 7/6). 


PLAYMASTER 3 

Using the new 6GW8 provides 4Vi 
watt per channel with an input of 
200Mv and improved frequency re¬ 
sponse. 150Ma power supply provides 
adequate reserve for tuner and higher 
output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

As Described This Issue, 
COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


LEADER 

SIGNAL GENERATOR 
LS.G. 10 

240V A.C. Power. 

6 Band. V7o Accuracy. 

120 KC to 270 Megs. 

£15/0/0 
LS.G. 11 

As above. Range to 390 Meg. 
Provision For Crystal. 

An ideal TV Marker Generator. 

£18/15/0 

Post. N.S.W. 7/6> Interstate. 10/. 


LEADER LSG.J31 

SWEEP fir MARKER 
GENERATOR £72 

Including Tax 
240v. A.C. POWERED 2 to 270 Mag 


MULTIMETER 

20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.50nA, 0.25, 0.500mA. 
Resistance, 0.50K, 0.05 meg, 0.5 mi 
D.B. minus 20 to plus 36. 

£7/19/6 

K50. 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sens!twin 
Ranges as above except 50uA. 

£5/12/6 

Post, N.S.W., 3/6; tot, »/•. 

MODEL K.4 

4000 O.P.V. Miniature. 

£4/15/- 

Post 3/6. 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. . £7 5 0 

240 A.C. Stereo .. ..£950 

Battery Monaural .. .. £9 3 % 

Battery Stereo £11 10 • 

Port. N.S.W. 7/6j Interstate, 12/6. 


RESISTANCE 
CAPACITY BRIDGE 

Transistorised 
5 ohm to 20 mess. 

5 pf to 20 mfd 
Plus Power factor test. 

£11/17/6 

(Po* 5/-.) 
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PHONE 

LA 3845 

MARRlCKyiUE.SyDNEy.NSW 


636 KING STREET NEWTOWN-LA7008 


ELMAN 

CITIZENS BAND 

TRANSISTORISED 

WALKIE 
TALKIE 

Range to 3 miles 
over land, 

6 miles over water. 


Locked crystal 
control 

complies with 
P.M.G. require¬ 
ments. Complete 
with batteries etc. 


£65 pr. 

Postage NSW 107- 
Interstate 15/- 


AUDIO 

OSCILLATOR 

4 RANGES 

20 Cycle to 200K Sine and 
Square wave. Output, Accurately 
calibrated. 

£ 21 / 15 /- 


GUITAR 

AMPLIFIERS 

10 watt. Twin channel Bass 
and Treble Boost, Twin Cone 
Speaker 

£ 29 / 15 /- 

17 watt 4 channel. Bass and 
Treble Boost 2 Twin Cone 
Speakers 

£ 3 6 / 17/ 6 

35 watt 4 Channel 
Bass and Treble 
Boos! 

3 TWIN CONE SPEAKERS 

£ 52 / 10 /- 

Vibrato with toot control on 
off and 2 Pre Set Controls tor 
Frequency and Intensity. 

£5/5/0 extra 


PORTO PLAYER 
UNITS 


£ 17 / 19/6 


240 A.C. POWERED 
3 WATT OUTPUT 
4-SPEED B.S.R. Player 
includes built-in amp¬ 
lifier. Speaker. 

Post N.S.W. 7/6. 
Interstate 15/-. 


TRANSISTOR POWER 
2-SPEED PLAYER 
33 and 45 

Complete with Amp¬ 
lifier, Speaker. Batts. 
Post N.S.W. 7/6. 
Interstate 12/6. 


FRINGE AREA TV 

13 CHANNEL • LATEST PHILIPS 
TUNER * NOISE GATE. KEYED AGC 
23" BONDED TUBE. FORMICA CON- 
SOLETTE CABINET 


AlL THESE 
FEATURES FOR 


£115 


Floor model Console Cabinet and Twin Cone 
Hi Fi Speaker £7 extra if required. 


£k BATTERY " 
CHARGERS 

3 Rate 6V, 12V, TRICKLE CHARGE. 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 MA. 


§ 


STANDARD 

3 amp. 6V, 12V, TRC 

£5/15/- 

4 amp. 6V, 12V, TRC 

£6/157- 

Post N.S.W. 7/6 
Interstate 12/6 


DE LUXE 

3 amp. £7/17/6 

4 amp. £9/5/- 
6 amp. £10/17/6 
10 amp. £13/17/6 
Post N.S.W. 107- 

Interstate 17/6 


AXLE. Tape 
Recorder 

240 AC POWER 
TRACK. 2 HOURS ON L.P. 
TAPE. 

Input for Mike, Radio, Gramo. 
Output for Internal Speaker. Ex¬ 
speaker high impedance for ex¬ 
ternal amplifier. 

Frequency response 60 to 8,000 
cycles. Complete with Mike, 
Tape and Take-up Spool. 
£49/17/6 


7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£ 31 / 15 /- 

Post 10/- 

state voltage, 6 or 12, earth 
polarity, speaker slie and aerial 
required. Also available tor 
special frequencies. Bushfire, 
Flying Doctor, Small Ships, 
Services, etc. 


R. TV & H. STEREO 

tape recorder 

MARCH-APRIL ISSUE. 

C °HnHi t nl „ set “ described, in- 
eluding Coilaro, Stereo Deck. 

£89/17/6 

Vlnex-covered. Cabinet to fit. 

£8/15/- 

WIRED & TESTED 
£9/-/- EXTRA 

Separate chassis and brackets plus 
anodised name plates and all sheet- 
metal work 

£6/15/- 

This unit is a triumph in versatility 
and performance and may be con¬ 
nected to any of the Playmaster 
range of stereo amps, to provide 
high-fidelity standard without any 
modification. 


Transistor Portable 
Tape Recorder 

10 min. per tape. Light weight, 
2l/| lb. Complete with Batteries. 
Mike, tape and spools, 

£18/19/6 

Post N.S.W. 5/-, Interstate 8/- 


Radio, Television & Hobbies, May, 796.2 


101 








































★ A* A ★★★★★ 


RADIO 


EVENINGS and 
DULWICH 


PHONi 

LA384S 

136 VICTORIA R'D. MARRICKVILIE, SYDNEY, NSW 

AND 636 KING STREET, NEWTOWN — LA7008 
WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


SELSYN 

MOTORS 

50V Master Units. 

£2/15/- 


Post.: 

N.S.W. 7/6. Interstate 

12/6. 


NEW 


ALDIS LAMPS 


12V SIGNALLING UNITS 

Idea! 

for yachts, etc. Also 

Spot 

Lamps, etc. In transport, cases. 


£5/7/6 


Port.: 

N.S.W. 7/6, Interstate 

12/6. 


Vibrator 


Power Transformers 

6V 300V 125mA £3 17 6 

12V 325V 125mA £3 17 6 


NEW VALVES 


932A 

10/6 VR75/30 .. 

13/ 

SDI1 

. £4/17/6 RK48A 

. £3 

12C8 

.. .. 12/6 054 .. .. 

7/6 

VT501 

.. 12/6 VR105/30 

13/ 

1C6 . 

. .. 12/6 6AC7 

#/ 

1J6 . 

. .. 12/6 EL3NG 

12/6 

3B7 . 

. ..10/ 2X2-170 

f/ 

3D6 . 

. .. 10/ 6AJ5 .. .. 

0/6 

304TH 

£1/10/ VR150/30 

13/ 

2050 . 

. .. . £1 6AK5 .. .. 

17/6 

6AM6 

.. 17/6 9006 

3/ 

IK7 

. . . 5/- 6AS7 .. 

12/6 

1M5 . 

,. .. #/ CKI013 

15/ 

615 .. 

0/6 6SL7 .. .. 

15/ 

616 . 

. ..13/ EF30 .. .. 

12/6 

617G 

.. .. 7/6 EK32 .. .. 

13/ 

6N7 

.. 10/ EBC33 

12/6 

KTW62/6U7 7/6 809 .. .. 

0/6 

ID! 

. .. .7/0 6AG3 .. .. 

0/6 

6F6 . 

. .. 12/6 7F7 

12/6 

EF37 

12/6 EL91 .. .. 

10/ 

5U4G 

.. .. 12/6 EF73 .. .. 

10/ 

12KI . 

.. .. 12/6 EF72 .. .. 

10/ 

1T4 . 

. ..10/ EC70 .. .. 

10/ 

IP# 

. 7/6 807 .. £1/0/0 

6AG7 

.. ..13/ 2C26 .. .. 

7/6 

VT502 

.. 12/6 RK34 .. .. 

7/6 

1L4 . 

. .. #/ IN3. 

. 7/6 

6K6 . 

. .. 7/6 1C7. 

2/6 

AV11 

.. .. 3/0 IQS. 

. #/ 

6K7 . 

. .. #/ IMS. 

. 3/ 

12SJ7 

.. .. 12/6 7C3 .. .. 

12/6 

12SL7 

.. .. 12/6 7W7 .... 

. 7/6 

6SH7 

7/6 12A6 .. .. 

#/- 

47 .. 

.. .. 12/6 6J8 . . .. 

17/6 

843 

. £1/10/ 6C8. 

. 7/6 

1625 

. . .. £1 VR65 .. .. 

5/- 

1620 . 

. .. 10/ 12 ATT .. .. 

10/- 

1610 

.. .. £1 808 .. .. 

17/6 

RK75 

.. ..10/ 12SK7 .. .. 

7/6 

723A 

£3 726A £2/10/- 

100 

NEW ASSORTED 


RESISTORS 


Mainly I.R.C. W-l-l-f watt 


40 wanted values, 15/. Post 2/6. 


100 NEW ASSORTED 



CONDENSERS 


Paper, 

mica, ceramic, electro. 

25 

values. 15/. Port 3/6. 

1 |—-- 



NEW C.R.O. TUBES 

3API-906 .£1/7/6 

5BPI.£2/7/6 

CV111.10/ 

VCR138.17/6 

VCR97.£1/17/6 

#FP7.17/6 

CV322 . 7/6 

VCR511B .. £1/7/6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments. 

300 x 300v 40mA. 

. .. lt/6 

1960 3" CRO. 

. £3/1#/ 

1960 3” CRO. 

. £3/13/ 

323 x 325v 150mA .. .. 

. £3/17/6 

295 x 295 300mA TV .. 

£6/15/ 

1200 x 1200v, 500mA .. 

£1#/1#/ 

550 x 330 250mA .. .. 

£3/13/ 

800v and 270v. 300 mA, ea. £7/10/ 

lOv 5 amp. 

£1/10/ 

240v-110v. 1.3 Kv. Auto 

£10/10/ 

150 x 150V 30mA .. .. 

£15 0 

225 x 223V 40mA .. .. 

£17 6 

124V Doobler 300mA .. 

£2 10 0 

130V Doubler 400mA 

£2 15 0 

120V. Doubler, 700mA TV £3/10/- 

Inverter Transformers 

6V 240V 40 Watt 

£3 7 6 

12V 240V 60 Watt 

£3 7 6 

32V 240V 60 Watt 

£3 7 6 

12V 240V 100 Watt . 

£4 5 0 

32V 240V 100 Watt 

£4 5 0 

RELAYS 


6V, 3-pole Miniature .. 

.. ..13/ 

1700 SPDT. 

.... 7/6 

1300 SPDT. 

.. .. 7/6 

500 x 500 SPDT .. .. 

.. .. 7/6 

12 volts DPDT, 5 amp 

.. .. £1 

12 volts DPDT. 

.. .. 12/6 

lOOpf TX var. condensers 

.. .. 10/ 

100 to 500pf 3000v. var. 

.. .. 10/ 

500 to 2500pf 750v. var. 

.. .. 10/ 

Hi-speed Polarised relay 

.. £2/10/ 

400 ohm. 

.. .. 12/6 

6V T7p« 3000 DP, DT 

. 7/6 

Hl-lo Phono Transformers 

.. .. 4/6 

Hi-voltage, Lead-thru Insulators 1/6 

each; 15/ doz. 
Multi-strand 4-core Cable 

!. yard 1/ 

60pf with Vernier 

.. £1/1/ 

30 pf. 

.. .. 10/ 

Throat mikes, new .. 

.. .. 3/6 

OIL FILLED 
CONDENSERS 

,5mfd 600V. 


2mfd 600V. 

.. .. 6/6 

lmfd 600V. 

.. .. 6/6 

4mfd 600V. 

6/6 

4mfd 2.5K. 

£1/10/ 

lmfd. 3,000V. 

. 17/6 

.5mfd 5K .1 5K, .1 3K 

AC 

.23 4K .3 2V5K. 

.. 13/ ea. 

lOmfd 1000V . 

£15 0 

NEW ELECTRIC 
SOLDERING IRONS 

6V. 10 Watt. 


12/6 


12V. 10 Watt. 


15/- 


Postage 2/6. 


GENEMOTORS 

Input Output 

12v, 600v. 300mA New 

£5 10 « 

24v. 250v. 100mA .. .. 

£10 0 

24v. 550v. 375mA .. .. 

£2 0 0 

24v. 250v. 60mA .. .. 

£15 0 

12v. 500v, 350mA .. 

£8 10 0 

12v. 1200v. 200mA .. .. 

£6 10 0 

24v. 250v, 100mA. New 

£2 0 0 

I2v. 235v. 50mA .. .. 

£2 15 0 

12v. 350v. 30mA .. .. 

£2 15 0 

24v. 540v. 200mA New 

£2 15 0 

24v. 300v. 150mA New 

£2 15 0 

12v. 275v. 110mA 

£3 15 0 


NEW HEADPHONES 

Low Impedance. 

American Lightweight .. .. 12/6 

Australian DLR.12/6 

USED 

Tested DLR or CLR. 0/6 

Dynamic.17/6 

Single. New Earpieces. 2/ 

Port 2/6 Pair. 


AWA 

REGULATED LINE 
TRANSFORMERS 

24Or to 240.. 100 warn. Uni (or 
powering test instruments where high 
degree of accuracy Is desirable. 

£5/5/0 

WANTED 


i 
i 

J Communications Receivers. Test 
* equipment, P.A. Gear. Large or 
■ Small surplus stock. Best prices. 
I Call, write or phone any time. 


ELECTRIC CLOCK 
MOVEMENTS 

240, AC. ThM. Perfect order. 

19/6 

Port. 1/t. 


Transmitter Receivers 
New T.B. Y.8 

Small Battery Operated Pack Sets. 

27 to 80 Megs. That operate on 
CitlzeM Band. Also 6 and 10 metres. 
130 Channels. Complete with valves, 
Circuit and Conversion data for crys¬ 
tal control. 

£14/17/6 


NEW METERS 

10mA centre aero, 3Viin, scaled. 
100-0-100mA. 300-0-300toA. 

£ 1 / 10 /- 
10mA reeled 1JO-0-150V. 
£ 1 / 10 /- 

5tn lab. standard in cedar cases. 

0 to 3 amp., 0-15 amp. 

£3/15/- 

0-10 amp, O-SOOmA. 0-13 volt. 0-30 
volt, 0-3,300 volt. 

£3 each type 

3In 50 rolcroamp meters. 

£2/7/6 


A.C. D.C. UNIVERSAL 
MOTORS 

Vh h.p. 5,000 rev., 110 and 240v. 

£2/7/6 


NEW ROTARY 
CONVERTERS 

16» watt. 30 C,rl*. 

24v to 32v input. 

Output can be supplied 
for 5I-110 or 240v 
as required. 

Suit radiograms. TV, tape 
recorders, fluorescent lights. 

£19/17/6 

New 100 Watt Fully Filtered, 
Metered Unit as above. Ideal for 
Tape Recorders, Radiograms, etc. 
240V A.C. 

50 


°CYCLE £16/17/6 


COMMUNICATIONS 

RECEIVERS 

MURPHY B.40 

5-band 500 K.C. to 30 Megs. 

13 Valves. 

240V A.C, operation. Crystal gate. 
Band spread. Variable selectivity. 
Amplified. Noise Limiter. 

New condition. Air-tested. 
Latest model. 

£57/10/- 

AMR 101 

A.W.A. Version of Abovo 
Set. Similar Circuit and 
Facilities to 25 Megs. 

£65 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
AR88 RECEIVERS 

America's finest Communications re¬ 
ceiver. Perfect order. 

£99 


AVO 

Model D Multimeters 

Excellent for radio or electrical use. 
Built-in current transformer for 
ranges to 30 amp. First-class con¬ 
dition. 

£10/15/0 

Port, N.S.W. 7/6, Interrtatr 15/. 


522 TRANSCEIVERS 

Complete with Valves. 
Excellent Condition. 

£8/17/6 

522 Receivers. Complete 

with Valves. £5/17/6 

522 Transmitters. Complete 

with Valves. £4/17/6 


P.A. SPEAKERS 

New Dynuphon P.A. Units. Double 
ended with short reflex horns. 

£ 12 / 10 /- 

Am.rican R.C.A. 10 Watt P.A. 
Speakers. Used. Tested. Perfect 
order. 

£ 10 / 10 /- 

Tannoy. Small. Reflex Speaker Units 

£2 


V.T.V.M. 
VACUUM TUBE 
VOLTMETERS 

240v A.C. operation. Ranges 0. to 
1.3, 5, 15. 50, 150v, 

£12/10/0 


12v. LIGHTING 
PLANTS 

300 Watt. 

1 h.p. petrol motor direct coupled 
to generator. New condition. Perfect 
order. Ideal for Boats, Caravans, etc. 

£29/15/- 
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SECOND SUVA TRANSMITTER OPENS 

The second of the proposed new lOKw. transmitters to improve the 
coverage of the Fiji Broadcasting Commission is now on the air on 


4785Kc, with programs in English. 


T 


HE new transmitter will feed a 16-clement 
vertical incidence antenna which will confine 


MELBOURNE SCHEDULE 


FLASHES FROM 
EVERYWHERE 


OMDURMAN has replaced its 7200 Kc with a 
new frequency of 9513 Kc. This outlet is heaiu 
between 1530 and 2400 hours G.M.T.. and the 
two frequencies are 11855, 9513 Kc. All the 
programs are in Arabic. 


uvtti 111 l iuic.c amuuici wiu^u >viu tuuiiuu , . , uc ( f . programs arc in /\raoic. 

most of the i signals to the colony and should l J se t . of S v £5 al new frequencies by Radio NIGERIAN station the “Voice of Nigeria” has 

KnilH lin eiorvilt- itl r/imAfn ornnr A 11S t TH 1 1 a . Ivl Clnoump. HJl'i nPPn nh^orvon In .4 A A T/ - ^ — - » ! 


build up signals in more remote areas not reached 
by the broadcast and shortwave transmitters. 

The 4785 Kc. transmission carries the English 
service, while VRH4, the other 10 Kw transmit¬ 
ter which has been operating since last Novem¬ 
ber on 4756 Kc., carries the Fijian programs. 
Reports of comparison on the two signals will 
be welcomed. | The 4756 Kc. transmitter uses a 
two end fed dipole at present, but will in time 
change to a vertical incidence array. The trans¬ 
mitter facilities are being centralised at a site 
11 miles from Suva* a point from which both 
10 Kw transmitters will operate. Gradually a total 
of 10 transmitters, including three on the broad¬ 
cast band and an emergency transmitter, will be 
sited there also. The transmitting site will be 
of most modern layout, including an air-conditioned 
control room, staff quarters, and emergency power 
supply. 


VL2UV SYDNEY 

■"THE University of New South Wales, Box 1, 
Kensington, Sydney, which has been operating 
station VL2UV for the past year, is now sending 
out an attractive verification card when confirm¬ 
ing reception of this interesting broadcaster. 
VL2UV is on the air with instruction for stu¬ 
dents of the University and uses 1750 Kc. at the 
top of 'the broadcast band. The station is on 

the air on Wednesday and Thursday from 0930 
to 1030 hours G.M.T. The station verifies with 
a white card displaying the call VL2UV in blue, 
with other details in black. The transmitter is 

an ATM, 300-watt output, and the aerial is a long 
wire. Verification is signed by Mr Vol Moles- 
worth. 


F.B.S. SINGAPORE 

AN improved signal is being received from the 
Forces Broadcasting Service in Singapore on 
5010 Kc. This station has been on the air for 
several years, but interference on the frequency 
has generally been severe. However, in recent 
weeks the frequency shows a clear signal from 
the Singaoore station. Stephen Thurlow, of Cab- 
ramatta. N.S.W., reports the signal at 1200 hours 
G.M.T., while we hear it best for the last hour 
of transmission to sign off at 1500 G.M.T. The 
sign-off announcement gives the schedule at 5.15 
pm. to 10.30 p.m. Singapore time, which is 
I045 : 1500 hours G.M.T. The station programs 
are in Hindi in the early part of the transmission 
and then English is carried for the last 75 minutes. 
The address of the station, which has the power 
of 7500 watts, is Forces Broadcasting Service. 
Far East Land Forces Headquarters, G.P.O.. Singa¬ 
pore. 


HUGE CAIRO STATION 

A CCORDTNG to a report from the Swiss DX 
Session. Radio Cairo has placed an order in 
the United States for a million watt transmitter, 
and this will be installed by the end of the year. 
This huge transmitter will be among the mosi 
powerful on the shortwave bands, the Voice of 
America operating million w?.*t transmitters in 
Okinawa. Philippines and Munich, Germany. The 
station plans to use this new transmitter for broad¬ 
casts directed towards West Africa. Latin 
America, and Asia. The transmissions of Cairo 
in the European service have been noted on 
11915 Kc. at 2100 G.M.T. Before this a pro¬ 
gram in French is carried, but from 2030 ho«»rs 
the station suffers severe interference from HCJB 
in Ouito. Ecuador, which opens its transmissions 
at this time. 

KUWAIT USES 15150Kc. 

'"THE new 50 Kw. transmitter of the Kuwait 
A Broadcasting Service at Kuwait, in the Persian 
Gulf has been heard with test transmissions on 

15150 Kc. to sign-off at 2100 hours G.M.T. This 
is a new transmitter, and the D r og«-ams (all in 

Arabic) are relayed also on 4967 Kc., a fre¬ 
quency which has been in use for some time. 
A new 100 Kw. transmitter on shortwave is also 
soon to be put into service. The station has 

4967, 6055. 9528 and 15150 Kc. assigned to it. 

The present schedule is 0300-0700, 0900-2100, but 
this is varied for public holidays and other fes¬ 
tivities. 


Australia, Melbourne, has been observed in 
tnc station’s winter schedule. Here is the com¬ 
plete list of times and frequencies which is used 
by this overseas service of the Australian Broad¬ 
casting Commission. 

Kcs. Times G.M.T. and Languages. 

25735 2214-MUU tEnglisn) 

21540 2214-0930 (English). 

17870 2214-2315 (Indonesian), 2315-0015 (French). 
0015-0900 (English). 

17820 0429-0545 (English), 0600-0800 (Indonesian). 

17715 2315-0015 (French), 0030-0130 (French). 

15330 2214-2315 (Indonesian) 2315-0015 (French). 
15315 2000-2200 (English). 

15240 2059-0015 (English), 0229-0730 (English). 

15220 2214-0015 (English), 0600-0800 (Indonesian), 

0800-1300 (English). 

15180 0030-0130 (French). 

11840 2000-2200 (English). 

11810 0830-1000, 1100-1200 (English), 1000-1100 

(Japanese). 

11760 1330-1430 (Thai), 1455-1730 (English). 
11740 0930-1100 (Indonesian). 1100-1300 (Man¬ 
darin). 1400-1500 (English). 

11710 0600-0730 (English), 0730-0915 (English), 
1214-1315 (English), 1514-1615 (English). 
9580 1000-1100 (Japanese), 1100-1400 (English). 
9570 0600-0730 (English). 0730-0915 (English). 

0959-1730 (English). 

9540 1330-1430 (Thai). 

7220 0930-1100 (Indonesian), 1100-1300 (Man¬ 
darin). 1300-1715 (English). 

7190 0745-1200 (English). 


moved its frequency to 9690 Kc, and continues 
to broadcast to West Africa from 1700 to 1900 
hours, with additional language programs. The 
Lagos signal has world news in English at 1730. 
home news at 1755 and at 1800 the program is 
in French with news at 1805. The station also 
announces a 25 metre band frequency, accord¬ 
ing to the Swiss DX session. 

CAMEROONS broadcasts have been noted on 
Mondays 0515, 0830, 1615 and 2130 when using 
4974 Kc. This signal has been received in 
Europe and it is possible to hear the trans¬ 
missions from 1800 onwards in Australia. 

HAVANA, Cuba, is using 17870 Kc for its ser¬ 
vice to Europe from 1800 to 2045 G.M.T. 
This frequency replaces 21630 Kc and the pro¬ 
gram includes one in English at 1800 G.M.T. 
A futrther frequency, 15140 Kc, gives the best 
reception in this country. 

SWEDEN uses 6065 Kc for its daily service to 
North America at 0100-0215 and 0230-0345, 
while to South-East Asia the signal on 9605 Kc 
from 1445 G.M.T. is reported to be giving good 
signals in the North American area. 

SEOUL in South Korea has extended its trans¬ 
mission to Europe over the “Voice of Free 
Korea.” The session is at 2200-2400 hours 

G.M.T. on 9640 Kc. English is at 2200, French 
2230, Korean 2255. German at 2300 and Rus¬ 
sian at 2330. The other transmissions from 
Seoul, in English, are: 0530-0600 to North 
America on 11925 and 9640 Kc, 1430-1500 on 
9640 Kc, to Hawaii 0730-0800 on 11925 Kc, 


BRIGHT STAR CRYSTALS 


^BS® 

*@S 


FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/ - each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2702, Auckland 



.Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 

Messrs. A. E. Harrold Pty. Ltd. 
123-125 Charlotte St., 
BRISBANE 


Messrs. Price's Radio, 

5-5 Angel Place, SYDNEY. 
Messrs. United Radio Distribu¬ 
tors Pty. Ltd., 

175 Phillip St., SYDNEY. 


Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 

55 Collins St., HOBART and 
29 St. John St., LAUNCESTON 
Tasmania. 


"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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Made Expressly for 

TOUGH WORK 
MORGAN 





COMPOSITION RESISTORS 

SOLID CONSTRUCTION 
WITHSTANDS OVERLOADING 


SILVER-COATED LEADS ... not just silver plated, 
but virgin silver rolled on to oxygen-free copper 
wire to give permanent 100% solderability for 
printed circuit bath or iron soldering. 

MOULDED-IN TERMINATIONS ... the ideal 
resistor for difficult applications, such as tuners. 

The terminations are moulded within the restive 

Specify also: MORGANITE CARBON POTENTIOMETERS: "E" series (miniature), 
500 ohms to 5 megohms. Ratings to H watts. 


core, ensuring low resistance, tightly anchored 
connections, which are proof against any bending 
strains. 

RESISTANCE RANGE: Standard, 10 ohms, to 33 
megohms. Can be supplied down 3,3 ohms. 
tolerance: 10% standard; 5% and 20% to order. 


'A" series (standard). Resistance: 


IlJ Morganite Australia 



A MEMBER OF 
THE MORGAN CRUCIBLE GROUP 


PTY. LIMITED 

SYDNEY — 67-1371 
MELBOURNE—69-6106 


| MC72 I 


LAFAYETTE 



(F.O.R.) including Sales Tax 

(Also available for a small deposit and 
low monthly payments.) 


TRADE-INS ACCEPTED 

FOR IMMEDIATE DELIVERY ANYWHERE 
SEND CHEQUE WITH ORDER, OR PHONE, 
WRITE OR CALL FOR DETAILED INFORM¬ 
ATION. 


PROFESSIONAL QUALITY 

COMMUNICATIONS RECEIVER 

Model HE-30 

Designed for today's crowded amateur bands 
and the discerning Short Wave Listener, the 
new LAFAYETTE HE-30 offers outstanding 
Bandspread, Selectivity and Sensitivity to make 
one of the best general coverage bandspread 
receivers ever priced below £150. 

• TUNES 550 KCS TO 30 MCS IN FOUR BANDS. 

• BUILT-IN Q-MULTIPLIER FOR CROWDED 
PHONE OPERATION. 

• CALIBRATED ELECTRICAL BANDSPREAD ON 
AMATEUR BANDS 80 TO 10 METRES. 

• STABLE OSCILLATOR AND BFO FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 6AV6 Q- 
muItiplier/BFO, 2 x 6BA6 IF Amplfier, 6AV6 Det- 
ector/AF Amplifier/ANL, 6AQ5 Audio Output, 
5Y3 Rectifier. 


Sole Australian Distributors 


MAINS SUPPLY—230-240 volts AC 


ELECTRON Tl'BE DISTRIBUTORS SS: 
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and 1600-1630 on 9640 Ke. To Asia 1030-1100 
using 9640 Kc. 

MELBOURNE is now heard with the DX session 
on Radio Australia on Saturday at 2200 hours 
G.M.T. on 15240 Kc, and on Sunday the session 
is broadcast at 0530 on 17820 Kc, 0715 on 
11710 and 9570 Kc, at 1300 on 11710, and 
at 1600 on 11710, 11760, 9570 and 7220 Kc. I 

NIGERIA is heard at another time, the trans- 1 
missions on 9690 Kc have been carrying tests 
from 0645 to 0800, with the identification 
“Radio Nigeria. The Voice of Nigeria external 
commercial service.” This is in addition to 
7275 Kc, which appears to be on the air only 
for the 1700 to 1800 hours session. 

LIBERIA, in the transmissions to North America 
over ELWA in Monrovia, which is carried on 
a weekly basis, is on the air Wednesday 0100 
to 0330 G.M.T. on 9590 Kc and 11825 Kc. 
The transmission in Portuguese to Brazil is now 
on a daily basis and this is carried at 2200 
G.M.T. on 15155 Kc. 

LUSAKA in the Federation of Rhodesia has 
been noted in North America on 7220 Kc at 
0400 G.M.T., the program is in English with 
news at 0500 G.M.T. The same program is 
carried on 4825 Kc. 

DJIBOUTI in French Somaliland using 6000 Kc ; 
is reported at fair strength by Stephen Thur- 
low,' Cabramatta, N.S.W, The station suffers 
from interference from Moscow on the same 
frequency at 1945 hours G.M.T. The station 
carried a program of African music and its 
identification signal was played at 1945. 

IVORY COAST station Radio Abidjan, using 
11820 Kc has been heard with English, 1805 to 
1910 hours G.M.T., from Monday to Saturday. 
The station continues in French after this time, 
and fair signals are heard in this area. 

WINDWARD ISLANDS over the St. George 
Grenada station, now uses 9815 Kc. from 2245 
hours sign on to 0230. The station has English 
programs and is also reported on 3255 Kc, by 
North American listeners. 

GUATEMALAN station TRGT, Radio Nacional. 
Tikal, on 6255 Kc is heard to sign off 0400 
G.M.T. Program mainly of marimba music, 
and this signal should be possible to receive 
in mid winter. 

ARGENTINA is again being heard on 11730 Kc 
with its service In English at 2300 hours G.M.T. 
The Buenos Aires station has news and popu¬ 
lar music from 2300 to 2330. 

NIGERIAN stations continue to be heard in our 
afternoons, the Kuduna station 3326 Kc has 
been heard at 0500 and has news in English 
at 0600 and 0700. The Ibadan station on 3204 
Kc has also been noted at 0530 with popular 
music and. at 0600, time pips followed by a 
news broadcast. 

LIECHTENSTEIN the tiny area between Austria 
and Switzerland, which had a radio station in 
prewar days, is expected to be again heard 
on short waves. The owners of Radio Andorra 
and Radio Toulouse plan a new commercial 
station for Liechtenstein. 

HILVERSUM’S transmission to Australia and New 
Zealand on Sundays, when the “Happy Station” 
program is presented has made a frequency 
change. The new channel of 9625 Kc has been 
used with 11950 Kc at 0600-0730. The 9625 
Kc channel is not assigned to the Radio Nether¬ 
lands transmistters, but gives very strong signals 
in this area. This frequency replaces 9590 Kc, 
which has been suffering from interference from 
Moscow, and side interference from Paris 9585 
Kc, for some weeks. 


from readers should be sent to 
Z ARTHUR CUSHEN, 212 Earn Street, Inver- J> 

$ cargill. New Zealand. AH times are G.M.T., 2 
Z add eight hours for Western Australia, 10 
U hours for Eastern Australia and 12 hours for <[ 

][ New Zealand Standard Time. % 

COLOMBIAN station HJCF in Bogota has been 
heard with an all night broadcast. The station 
uses the slogan “La Voz de Bogota” and broad¬ 
casts on 5960 Kc. The signal is heard at 0600. 
but from 0800 hours G.M.T. suffers from inter¬ 
ference from VQ02 in the Solomon Islands. 
Typical Latin American music is broadcast with 
the call and commercial announcements gener¬ 
ally given each 30 minutes. Two other Colom¬ 
bians which are also broadcasting 24 hours a 
day are “Radio Santa Fe” on 4965 and “Radio 
Transmisora Caldes” on 5020 Kc, both of which 
are at fair level at 0700 hours G.M.T. 
HAVANA with its broadcasts to Europe in Eng¬ 
lish has revised its schedule and now uses 
15290 Kc from 1900 to 2045 hours G.M.T. 
The English program at the conclusion of the 
broadcast includes a request for reception re¬ 
ports to P.O. Box 7026, Havana, Cuba. In a 
recent letter from the station, they confirmed 
verification with a new QSL card, and also 
covered the letter with 26 interesting stamps. 
Radio Havana in its Spanish service in the 
19-metre ban (15185 Kc) also concludes its 
transmission at 2045. 

LEBANON station at Beriut has been heard in 
North America on the new frequency of 8005 
Kc. The station has been heard at 2135 G.M.T. 
and presented news in Arabic at 2140. Sign off 
is at 2200. The station has been using 8036 
Kc for some years, but the new frequency seems 
to give better reception. 

SOUTH, AFRICA’S commercial programs have 
been heard on 9720 Kc at 0615 G.M.T., a ses¬ 
sion which is frequently heard on this channel 
during our winter. The same frequency 9720 
Kc has also been heard with the broadcasts 
of Radio Nacional de Brazil, broadcasting from 
Brazilia, and tuned in from as early as 0100 
hours G.M.T. 
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z Notes 


COMMUNICATION RECEIVERS 

Murphy B40, 630Kc, 30.5Mcs Turret Type Band Switching, 14 valves, Inbuilt 
Crystal Calibrator, for calibrating dial every 5()0Kc, 240 volt. £57/10/-. 

MARCONI CR100 OR B28 

60Kc-30Mcs 6 Bands Variable Selectivity, 11 valvefc, 240 volts, £50/0/0. 
Tiny Tim Lighting Plants, 12 Volt-300 Watt, with Petrol Engine. Only 
£27/10/- as new. 

TRANSMITTER RECEIVER. TYPE CRI-43044. A unit of TBY-8 Equip¬ 
ment 28-80 Mcs. Battery operated with circuit. For complete conversion 
refer “Surplus Conversion Manual.” £12/10/- ea. 

TOP GRADE PRISM ASSEMBLIES. These units contain 2 high class ground 
prisms. Ideal for Cameras, View Finders, Periscopes, Binoculars, etc. 17/6 
per set. 

New Philips Photo Flash Globes. Type PF. 56E. 1/3 each or 12/- per Doz. 

VALVES 


CIRCUIT-DIAGRAMS for SCR522 

12/6 each 


MANUALS for A.W.A. 
&MR101 RECEIVERS 

£1 each 


A.W.A. VACUUM TUBE 

Volt Meters Type 4M840 

At NEW £12/10/- each 


ASSTD. POWER SUPPLIES, 
XMITTERS, ETC. 

From £2/10/- 

Sorry, NO MAIL ORDERS. 

6 VALVE ASDIC RECEIVER 

(1) 5Z4. (1) 6V6. (1) 6K8. (3) 6K7. 
240 supply, etc. 

£4/15/- 

MEGOHMMETER 

15,000 ohms, 10.000 Megohms. 
240 A.C. 

£9/17/6 each 

A.W.A. VIBRATORS 

12 Volt Sync. 6 Pins. 

12/6 each 

LAUDING LIGHT GLOBES 

12 Volt 240 Watt 3/6 

26 Volt 240 Watt 3/6 each 

FUSES 

5 amp. and 500 Mill amp., 6d each 

240 VOLT LINE FILTERS 

12/6 each 


6J6 

9/6 ea. 

VR105/30 

10/- ea. 

6SL7 

10/- ea. 

6J5 

10/- ea. 

6AC7 

5/6 ea. 

7C5 with Socket 

5/6 ea. 

6L7 

7/6 ea. 

6K8 

6/- ea. 

6K7GT 

7/6 ea. 

6F5 

5/- ea. 

VR57-EK32 

6/- ea. 

Fuse Holders (1 Hole Mount¬ 


ing) 

2/6 ea. 


Tag Strips, I Doz. Mixed 

From 4 Tag to 9 Tag, 7/6 doz. 

TV IF Formers and Can with 
Slug 2/6 ea. 

FORMERS ONLY 1/- DOZ. 

1 mfd 600v Block 

Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 


B/Cast Coils Aer. Osc. RF. Known 
make 5/- ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters. 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 

8mfd 440 volt A.C. oil filled 7/6 ea. 

SCR 522 Control Boxes with 3 
position Push Button Switches 
12/6 ea. 

70 Deg. Yokes, New 30/- ea. 

Carbon Mic. Inserts 2/- ea. 

Bowden Cables, 6ft 5/- ea. 

Screw Type R.A.A.F. 

26 Pin Plug and Socket 7/6 per pair 
4 Pin 5/- per pair 


CONDENSERS 

.1 mfd 2,500 Volt 2/9 ea. 

H.R.O. DIALS 

£2/10/. each. 

PLUS FREIGHT 


ALL ARTICLES 


PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT 
LM9402. TOP TAVERNERS HILL. 
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Presents two striking new concepts in . . . 

AUTOMATIC 

ANTENNA ROTATOR design 

• FINER TUNING 

• FLEXIBILITY 

® FOOL-PROOF CONTROL BOX 

• HIGHER TORQUE 
® SIMPLE & MORE FUNCTIONAL 

DESIGN 

Completely Netv Circuit Principle Delivers 

MORE POWER . . . PERFORMANCE . . . ACCURACY 



INSTANT STOPPING 
ACTION 

Automatic brake immediately 
locks the antenna in the exact 
position you want. Prevents 
coasting and wind-milling. 
Brake is released only when 
motor is energised. 


• SPUR TYPE GEAR DESIGN 

Generates less friction . . . delivers more 
power to the output shaft. 

• INDIVIDUALLY ADJUSTED 

IDLER ARM Fits exactly into gear 
train for optimum gearmeshing . . . 
eliminates back-lash. 


PINPOINT ACCURACY 

Rotator turns at one r.p.m. 
through 365 degrees. Ample time 
to orient antenna to the optimum 
position for each channel. Elec¬ 
trical and mechanical stops 
prevent drift. Stopping and 
reversing is instantaneous. 



MODEL 
No. 9522 

COMPASS 

ROTATOR 


Has same mast head rotator unit as Auto¬ 
matic 9524. Manually operated finger tip 
bar control switch permits easy and posi¬ 
tive setting and stopping of antenna for 
best pix quality. Compass dial indicator 
shows direction of antenna through 360 de¬ 
grees rotation. 

Additional on/off switch cuts power from 
transformer primary when rotator is not in 
use. 


PRECISION-MACHINED 
HEAVY DUTY GEARS 

Heavy duty brass and steel machine-cut gears set 
to within 0.002 inch. Bull gear is 3in in diameter 
and 3/16in thick. Teeth sink in deep — can’t strip 
even in hurricane-force winds. No slip, no back¬ 
lash. no binding. Gears have own roller ball thrust 
bearing. 


“AUTOMATIC” 
ROTATOR 
Model No. 9524 

Gear ratio 3200 to 1. 
Helds stationary and 
rotating masts from %in 
to 2in. 414 in bite on 
Antenna Mast. 4%in bite 
on Support Mast. 240v. 
50 cycle A.C. 90 Watts 
A.C. input. Shipping 
weight 131b. Three-con¬ 
ductor rotor wire. (When 
four-conductor wire is 
used. 4th wire can double 
up on power line.) 365 
degrees rotation in 60 
seconds (l r.p.m.). 



FRICTION-FREE, 
STRAIN-FREE 
ROLLER BALL 
THRUST BEARING 


WEATHER-PROOF 

HOUSING 

Vinyl umbrella washer and one-piece 
high strength aluminium casting seals 
entire drive unit against all outside 
weather conditions. 


ACCESSORIES AVAILABLE 

Heavy duty ball bearing guy rings, for extra 
large stacked arrays. Three and four-conductor flat 
riboon rotator cable. 


ALL MOVING PARTS ARE 
WEATHER RESISTANT 

A special lubricant, developed by the U.S. 
Army, protects the inner workings of the new 
rotator. It has an extremely low freezing point 
—minus 70 degrees Fahrenheit—and an ex¬ 
tremely high melting point—plus 370 degrees 
Fahrenheit—and is absolutely waterproof. 


CHANNEL MASTER PTY. LIMITED (A Division of Ferris Industries Ltd.) 


SYDNEY: XF0221. MELBOURNE: 42-3141. BRISBANE: 56-0102. 
NEWCASTLE: 61-5071. WOLLONGONG: BI922. CANBERRA: Jack 
Kryger and Co., J1569. TOWNSVILLE: Phone 3444. ROCKHAMPTON: 
Phone 4041. ORANGE: J. A. Parker Pty. Ltd., Phone 5010. 
FACTORY: 752 Pittwater Road, Brookvale, N.S.W. XF0221. 


INTERSTATE DISTRIBUTORS: S.A.: Radio Electrical Whole- 
salers Ltd., Adelaide. 46-4041. W'.A.: Tedco Pty. Limited, Perth. 
21-8221. 

TASMANIA: W. and G. Genders Pty. Ltd., Hobart. 2-7201. 
Launceston 2-2231. Burnie 830. Devonport 2-1921. 
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PUZZLED BY 14.8 OHM SHUNT 

E.E.T. (Bendigo, Victoria) is puzzled by the use of a 14.8 ohm shunt resistor 
in some of our multimeter circuits. This resistor, which is in the Ohms x 1 circuit, 
should be 15.15 ohms according to his calculations. He would like to know where 
the discrepancy lies. 

A: You’re not the only one to be puzzled by this apparent error, E.E.T., so 
other readers may find the answer of interest. As you suggest, the calculated value 
of the meter shunt is 15.15 ohms. However, this assumes that the dry cell is of 
negligible internal resistance. 

In practice, due to the fact that all dry cells have a significant internal 
resistance, it is necessary to change the shunt to a value of 14.8 ohms. When this 
value of resistance is used with a “normal” cell, the resultant circuit is effectively 
the same as the theoretical circuit and gives the required accuracy. 

Incidentally, the next range shunt (166.6 ohms) is also empirically “tailored” 
to allow for cell resistance. 



R. T. (Nth. Balwyn, Vic.) asks what 
a “Westector” was, as he has seen them 
specified in older circuits. He also asks 
if we have ever published the circuit 
of a “front end” for a communications 
receiver. 

A.: A Westector was a small-signal 
copper-oxide rectifier unit, R. T., which 
was made by Westinghouse in past years. 
At the time, it was quite handy for vari¬ 
ous functions in electronic circuits, but 
has now fallen into obsolescence. # The 
newer silicon and germanium diodes 
have a better front-to-back resistance 
ratio and greater reliability. 

As for a “front end” for a communi¬ 
cations receiver, we must admit that in 
recent years we have not described a 
suitable unit. As you very likely realise, 
the difficulty with such units is the dial 
and tuning assembly, and the need for a 
stable mechanical design. Recently, the 
position has improved regarding these 
matters, with the result that we hope to 
be able to describe projects along the 
lines of communications gear in the near 
future. 

★ ★ ★ 

R.W. (Eastwood, N.S.W.) sends us 
news of his success with the “Stereo 
Headphone Amplifier” of January, 1961. 
He asks if we are going to have articles 
on getting the A.O.C.P. licence this year, 
as he intends going for the examination. 

A.: Glad to hear of your experiences 
with the project, R.W., even though you 
are using the unit in a manner different 
from that intended. As for our plans re¬ 
garding the inclusion of articles cover¬ 
ing amateur topics, we must reply that 
this will depend upon the available space. 
We will try to incorporate suitable 
articles, but only time will indicate our 
success. 

★ ★ ★ 

J. McD. (Bowden, S.A.) says that he 
has been an interested reader of the series 
of articles on electronic organs. He is 
currently constructing an oscillator/ 
divider job and has experienced, at first 
hand, some of the problems which have 
discouraged others in the past. 

A.: Thank you for your most interest¬ 
ing letter. Fortunately, we have been 
able to dodge most of the problems with 
the Stromberg-Carlson kit, although we 
are well aware of the excellent instru¬ 
ments which can be built using other 
approaches. We have passed on your 
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good wishes to other members of the 
staff. 

★ ★ ★ 

P.A.K. (Auckland, N.Z.) draws our 
attention to what he considers to be 
errors in the report of a new Japanese 
tape recorder (October, 1961). 

A.: The figure for effective tape speed 
past the head is a misprint, which 
apparently got through, without detection, 
from the original source of information. 
The idea of fast and slow motion effects 
is apparently based on the assumption 
that the scanning system might scan the 
same area more than once and possibly 
bridge the gap between adjacent lines. 
To avoid obvious strobing effects, certain 
speed ratios might have to be observed. 
However, once again, we merely reprint¬ 
ed what appeared to be an interesting 
development. The “Nuvistor” is a type 
of valve structure, involving metal and 
ceramics rather than glass and intended 
for production by automatic assembly 
methods. Its structure produces desirable 
electrical and mechanical properties. 
Thanks for the appreciative remarks. 

★ ★ ★ 

L.C.S. of Adelaide, S.A., has a number 
of queries concerning the new Standard 
Oscilloscope in the June, 1960 issue. He 
wants to know if the spare socket hole 
next to the EN31 could be used for 
a pentode linearising stage and if any 
circuits have been published along this 


line. As the EN31 is rated as having an 
upper frequency limit of 150 Kcs in 
relaxation oscillator service, he would 
like us to indicate how the frequency 
range is divided up by the coarse time- 
base switch. 

In addition, he asks if it would be 
possible to list some of the specifications 
of the oscilloscope in terms of deflection 
sensitivity in a similar manner to that 
of commercial instruments. 

Finally, he feels that there is a need 
for some comprehensive information on 
the use of oscilloscopes for those who 
may own such instruments but not fully 
appreciate their capabilities. 

A.: The original chassis for the new 
CRO was used in one of our much 
earlier designs, L.C.S., and the hole 
you mention was in fact designed to 
take a linearising stage. A circuit 
appeared in the April, 1950 issue of the 
magazine. Such an addition may not be 
warranted, however, the linearity in this 
case being quite acceptable, due to the 
refinement of the circuit in other re¬ 
spects. 

The frequency switch is divided into 
steps having a range of roughly 4-to-l 
although a certain amount of overlap 
exists at both ends of each range. 

The sensitivity of a CRO is normally 
quoted as a function of the tube de¬ 
flection sensitivity which may be obtain¬ 
ed from any suitable data book and is 
given in either volts/cm or volts/inch. 
When the amplifiers are considered, the 
deflection sensitivity increases with the 
gain of the amplifier and the overall 
input sensitivity may then be quoted 
in terms of m/V/inch or centimeter. The 
sensitivity of our instrument is in the 
vicinity of 500mV/inch. 

A further specification normally list¬ 
ed is the frequency response of the 
vertical amplifier which in this case 
is approximately plus or minus 3 dB 
from 1 cycle to 1 Me. 

A number of useful books are avail¬ 
able which deal in relatively simple 
terms with the uses on an oscilloscope. 
Typical of these are “The Oscilloscope 
at Work” (Haas and Hallows), and 
“Oscilloscope Techniques” (Alfred 
Haas). 



RADIO, TELEVISION AND HOBBIES QUERY SERVICE 


•"TO assist our readers, “Radio, Television and Hobbies” conducts a technical query service. 

Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
ootained from our advertisers. 


(8) Technical queries are not answered by telephone. 
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60 magnification with a 
60 mm. coated objective 
lent* with Tripod. 

As illustrated. 

£17/10/- 

Port 9/6l Ini., 11/. 


PRISMATIC 

MONOCULAR 

8 x 30. Ideal for Races, Football 
or General Viewing. This 1* the 
Monocular that Is used as a tele- 

___ Photo camera lens. 

With Leather er /no / g* 

Carrying Case. £5/19/6 

Post N.S.W. 4/6, Interstate 6/. 



Plessey 1'uel Pump, 12 or 24 volt 
D.C. motor pomps 2 gals, per 
minute. T>pe FP3. 

£4/15/- 

Post.i N3.W. 7/1 Interstate 9/6. 

AVERAGE SPEED 
CALCULATORS 

Circular 4V*in diom. 

Suit any car trials. 

Simple to use. 

With instructions. 

19/6 ea. 

Post. 9d. 

TWO-WAY RADIO 
No. 122 

9u!t Ship to Shore Radio Service. 
Complete. Station air tested, with 
Power Supply Leads. Phones and 
Mk., etc. lea Crystals. 


TELESCOPIC 

SIGHT 

Ideal Rifle or Dumpy 
Level Sight. 

47/6 

Post, 3/-t Int, 4/-. 


Tripods (Instrument) 

Height 40io. Adaptable for cam¬ 
eras, dumpies, medium size tele¬ 
scopes, etc. 

Slightly used. 12/6 each 
New, 23/ each. 

Post.i N.S.W. 5/i Interstate 8/6. 


CRYSTALS 

FT243 walkie-talkie type. Freemen, 
des between 4 and 6 Me/a. 

10/- each 

Set of 2 with colls, 25/, poet., 1/-. 

AWA VACUUM 
TUBE VOLTMETERS 

0-1.5, S-S-IS-SO-ISO Tolu. A.C. 
D.C. or R.F. Complete. 

£ 12 / 10 /- 

Cartage to rail 3/-. 

HAND MICROPHONE 

New with Presz-to-Talk Switch. 

6/6 each 

Port., N.S.W., 2/6i Ini. 3/. 

POWER SUPPLY 

SUIT 522 TRANSCEIVER 

From 240v 50 cycle A.C. 

+ 480 v D.C. 200 M/A 
+ 300v D.C. 200 M/A. 

— 150 v D.C. Bias Voltage 12v 
Fils. 

Complete £7/10/- 


SPECIAL ARMY RELEASE 

TELESOOPES 

ALL LENSES 

General and Marine 
Use 

“ASTRONOMICAL” QUALITY 
4 x 40 Genuine HANDLEY. 
Cost £30. Our price £3/5/ 

8 x 40 GENUINE WATSON. 
Cost £53. Our price £5/15/ 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our price £4/18/6 

Parallel Rules 18" 

New, 12/6 each. 

Post.: N.S.W., 2/6; Int., 3/. 

CIRCULAR SLIDE RULES 

3V4in. diameter. WU1 do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6 ea. 

Pont. 1/-. 

REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Leng lln. Focus lV6in. dlam. 
1 Lens 1 ll/161n. Focus, min. 
dlam. 

1 Air-spaced Lens, lViln. dla. 
1 Filter Lens. 1 Graticule. 
1 Lampholder. 

18/6 ea. 

Port., N.S.W., 3/1 lot. 4/. 


BINOCULARS 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 .... £8 19 6 


7 

10 

12 

20 


x 50 
x 50 
x 50 
x 65 


£13 5 
£13 15 
£14 5 
£28 10 


Post.: N.S.W. 7/i Interstate 12/. 

FUEL BOOSTER PUMP 

THOMPSON with 12 or 24 r. 
motor. Pumps 2 gal. per min¬ 
ute, 

£5/15/- 

Post, N.S.W., 7/i Int. 9/6. 


WIRE STRAINERS 

Ideal for fencing, aerial cables, 
etc. Suitable for wire up to 5/16 
in. dla. 37/6 per set. 

Post. N.S.W., 7/i Int., 9/6. 



SPECIAL QUALITY TOOL OFFER 

1 Set 6 SAE Set Spanners, sizes Vi In. to 1 In.j 1 Set 6 WHIT. 
Set Spanners, l/8in. to 9/161n.» 1 Ring Spanner, 5/8In. x ll/16ln.j 
1 Open End Ring Spanner, ll/16in, x 13/16ln.; 1 Tube Spanner, 

14 MM x 18 MM.i One 6tn. Shifting Spanner: 3 BALL PEIN Hammers, 
8oz., 16oz., 24oz., 1 12In. Screw Driver; 1 pair 61n. PLIERS; One 15 
ft. TOW ROPE with spliced loop and steel hook; 1 METAL TOOL 
BOX, 19in. x 18in. x 71n. 

THE LOT FOR £6/15/6 

3/- Cartage to Rail 

Freight payable at nearest attended Railway Station 


12V. GENERATOR 

BENDIX AIRCRAFT 
TYPE 

12 volts D.C. at 50 amps. 

2,500 to 4,000 R.P.M. 

Suit boats or portable generators. 

£12/10/- each 


SPRING MOUNTED 
WHIP AERIAL 

9ft In 10 sections 

With base.50/- 

Wlthont base .... 35/- 

Port.i NAW. 4/6. Interstate 3 /. 


£35 


AR17 POWER 
SUPPLIES 

6 Volt D.C. or 240 volt Input 
6 volt at 6 Amp and 300 V. out¬ 
put. 

£5/7/6 

Cartage to rail, 3/-. 


SELSYN MOTORS 

Mwrttp MK.ll 50V. 50 crcle. 

52/6 

Postage 2/-, Int. 4/-. 


HEADPHONES 

High Impedance . . .. 19/6 pair 

Low Impedance 12/6 pafr 

Post.: N.S.W. 2/6, Interstate 3/. 


BLOWERS 

24 V. D.C.£4/15/ 

Suit amateur gear. 

240 V. A.C.£6/5/ 

Post 6/. Int. 12/. 


20 INCH 
ALUMINIUM 
REFLECTORS 

Suit 10,000 Meg. Expts. 

£ 2 / 10 /- 

Postage 7/-, Int. 16/-. 


R.F. EHT SUPPLY 

4,000 Volt output. Suit CRO or 
6in TV. 

£2/5/- 

Postage 4/-. Int 10/-. 


CHOKES 

7.3H 60 M/A 10H, 73 M/A 

9/6 each 

Port.i N.S.W. 3/. Int. 7/6. 

METERS 3in ROUND 


0-1 M/A.35/ 

0-50 U/A.45/ 

0-50 M/A.25/ 

0-100 M/A.25/ 

0-7v A.C.15/ 

0-200v A.C.15/ 

50-0-50 M/A 

Hin diam.15/ 


Post 2/6. Int. 4/. 


FIBRE PULLEYS 

(AMERICAN) 

BALL-BEARING 

1 3-8In diameter, V»in shaft, 30/ 
doz. lViln dlam.. Vain shaft, 42/ 
doz. 

3V»ln diam., 3/8in shaft, 66/ doz. 
Add postage. 


DURALIUM TUBING 

Ideal for 2-metre beams or TV 
aerials. Vi In diam. 

1/- per ft. 

(Shop Sales only.) 


D.C. MOTORS 

12 or 24 Volts 
1.5 amps. 

5400 R.P.M. 
DELCO AMERICA. 

37/6 ea. 

Post., N.S.W., 4/6. 
Interstate, 6/-. 


EARPIECES 

High Impedance crystal, suit tran¬ 
sistor radios, crystal sets. etc. 
Only 7/11 each. 

Post. 9d. 


75 WATT 
MODULATION 
TRANSFORMER 

SUIT 809s, etc. 

£ 2 /-/- 

Postage 3/-, Int. 14/-. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New'. 
With 50ft cable. 

38/6 pair 

Pott.; 2/6; Int., 4/. 


VARIAC KIT 

INPUT 240 V. A.C. 
OUTPUT 0-110 V. A.C. 

300 Watt. 

Kit comprises Varlac. Choke and 
instructions. Ideal for Radio and 
Electrical . Experiments. Complete 
' Kit. 

£4/15/- 


TRANSFORMERS 

240v input, 110 A.C. output at 
5 amps. Also HOv D.C. at Vi amp 

£5 f.o.r. 


American Headphone 
and Microphone Set* 

2,000 ohms Imp. Carbon Mlc. 
Lightweight. Ideal for aircraft or 
for wearing under Crash Helmets 
with adjustable headbands 

45/- per set 


12 VOLT 400 mA 
SOLENOIDS 

Suit camera trigger, etc. 

7/6. Post 1/-. 


TRANSFORMERS 
240V PRIM. 

2460 v aside plus 1900 v 

aside, 4.9kv. inc.32/6 

2.5 v. fil for 2 x 2 and 1600 
v. at 5 m/a. Suit cro. . . 30/ 
400-0-400 175 m/a plus fils, 
35/. 

425-0-425 100 m/a plus fils, 
32/6. 

2.5 v. 1.15 amps, 1600 v., 

5 m/a. Suit cro.30/ 

2.5 v M 2,500 v. insulation. 
Suit 866s.25/ 


Telephone Magnetos 12/6 
Magneto bells .. .. 10/« 

Post.; N.S.W., 3/-; Interstate, 4/. 


DEITCH BROS. 

70 OXFORD STREET, SYDNEY £nSr<C 
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LET'S BUY AN ARGUMENT 


(Continued from page 75) 


breath noisily inhaled and other signs 
of complete frustration! 

Let’s get back to the compromise 
formula I suggested a little earlier. 

Would it or would it not be a reason- 
Keith Jeffcoat is following another converters to meet any special interest, able middle-of-the-road design that 

line of attack, again privately, trying Better still, several such converters would be a big but not impossible job 

to “compact” his former collection of might be compressed into a crystal- t0 build and yet give a good all-round 

separate converters, ex-disposal receiver, locked bandswitched affair, possibly account of itself? 

Q-6er and all the rest into one com- us i ng a turret, making two units as the It>s over to y° u - 
posite whole—again for amateur band ultimate. - 

average. Would this meet a general need or 

Not to be outdone, the latest recruit wou]d jt be the signal fc for yet another 
to our staff, Ian Pogson, has been work- roun d? 


ing for months on a “Racal” type front 


end, which adopts a completely different thi . Y “^ 1 w *2. ^ it ’ tKi but P J e ^ e add 

tL Bn«tino a thlS > and thlS . and thlS and this, ad 


approach to the problem. Boasting a 


nauseam!” 


very high degree of inherent stability, 
it will cover from 1 to 30 Me in 29 What complexity would be involved, 
sweeps, each exactly 1 Me wide. How d ° r example, by proper provision for 
nice for csliforcttion^ nsrrow bsnd FM. It would be bsd 

At first glance, this “Racal” system ' he cl , a rl eU ,L St f t i 0n 1 V f riet t y ’ 

looks like the answer to somebody's bu ‘ *f nt to ! lste . n to 

prayer and in some respects, it is. But the "ot-so-narrow mobile services! 
it won’t go below 1 *Mc at full efficiency And what of the panoramic facility? 
and it won’t go above 30 Me at all. Must th e basic chassis be big enough 
To tune the broadcast band, or listen to accommodate the supplementary IF 
to VHF, as our correspondent wants channel and sweep circuitry, EHT and 
to do, it would be necessary to add so 011 — n °t for a 1-inch tube, but for 
converters, along similar lines to other at least a 3-inch, which seems to be 
more conventional receivers. considered overseas as the very smallest 

Perhaps I should mention, also, that wo * h y of consideration, 
it uses 10 valves and a box-full of Oh yes, and there’s the CW boys 
components before the signal emerges who MUST have a crystal filter, irre- 
at intermediate frequency! Even our spective of how it tangles with already 
correspondent might hesitate. stated requirements of flat-top-good- 

This dismal tale could probably go shape-factor for SSB and wider, con- 
on for columns yet, but anytime about ventional pass-band for “entertainment” 
now you will have had a fill of the listening and NBFM slope detection, 
persistently negative approach—reasons So it multiplies and goes round until 
why things can’t be done! we’re right back to where we came in— 

Does this mean that we never will with eyes rolled back, hands outspread, 
describe another ambitious receiver? I 
certainly hope not. 

There is every chance that one or 
more of the receivers I have just men¬ 
tioned will find their way into the pages. 

They—or the ideas they promote—may 
assist a proportion of our readers; those 
whose real need approximates the need 
of the designers concerned. 

I hope, too, that we will be able to 
devise something of a more general 
nature, using some of the ideas which 
we have already mentioned in the 
columns. 

One could imagine, for example, a 
general coverage type receiver, perhaps 
with no bandspread or with very modest 
bandspread, a 455 Kc IF channel using 
toroids and two steps of selectivity, feed¬ 
ing into a product-cum-AM detector, 

BFO, S-meter and an audio system. 

It would be useful for general DX 
and casual amateur band listening as 
is, but would have one special provision 
—a band a few hundred Kc wide some¬ 
where around 3 to 4 Me. This could 
be used with external crystal locked 


ALWAYS RELY ON R.D.S. 


m Stockists of Television 
parts, Picture Tubes and 
101 Turrets 

We can supply all Radio and 

Cf Electrical Components and are 

lB agents for the famous Hotpoint 

Radio Sets, Distributors of Test 

Equipment, Valve and Circuit Tester, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, write or phone to 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 
GROUND FLOOR, WEMBLEY HOUSE, 
841 GEORGE STREET, SYDNEY. 

Phone- MAI876. Open Saturday Mornings. 


Hoyce 


DISC RECORDING 
SUPPLIES 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 


WB2260 

DISPOSAL 


PARALLEL 

RADIO 


WB4461 

STORE 


32 MACARTHUR PARADE, DULWICH HILL 


P.A. SPEAKERS 

Twin Horn (Parmeko 15 ohms), with 
short reflex horns. Suit all outside 
work.£3/10/ 

NEW—RANGE COMPUTERS— 
NEW! 

37 tubes, 2 12AT7, 2 6AK5, 2 
6AS6, 2 6AL5, 4 5670, 1 2D21, 

1 6AL5, 2 6J6, 4 12AX7, 1 12AY7, 

2 6AH6, 1 6AG5, 5 6X4, 8 6AQ5. 
Also double-ended blower, relays, 

pots, valve shields, etc. £15. 

NIFE BATTERIES 

Nickel Iron: 1.25 volt, 12.5 amp. 
Hours. Fully charged.17/6 

SELENIUM RECTIFIERS 

10 amp. Suit all charging plants. £1 

SIG. GENS, COSSOR, 6.5-100 megs, 
£15. 

A.W.A., 

25-50 megs., 45-100 megs., 

£8/10/ each. 

MULTI-BAND RECEIVERS 

Less Valves.£6/0/0 


NOTICE. Intending purchasers, other than Mail Order customers, may purchase from No 3 

i5J?! «SnS r J5V» re * between 9 am - and 12 noon ’ Saturday only, at 32 Mac Arthur Parade, 
DULWICH HILL. 



, INSTROL 

_ means 

I VJHBMfc tBOggj QUALITY 
in components and workman¬ 
ship. Instrol Paymaster HI-FI 
equipment manufactured, ser¬ 
viced, and distributed by 
Broadway Electronics Pty, 
Ltd., 206 Broadway. BA4891. 


INSTROL- 

PLAYMASTER 


DUAL 

TOGETHER CREATE FINE AUDIO REPRODUCTION 


INSTROL 

recommends mht : ^ i 

Dual 1006 A\ 

1007 and 

1008 for Unit Paymaster 
Nos. 3 and 4. Write for 
Dual brochures and price 
lists. 
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FILL IN AND 


POST COUPON 


TODAY TO 


MARCONI 

SCHOOL OF 
WIRELESS 


C I* O BOX 2SI6 WPNIT 
tfo HO* ir/4N MltBOUBNf 


Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications , 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications 
of A.W.A., can train you to qualify .... 

• EFFICIENTLY, 

• THOROUGHLY, 

• SPEEDILY 


Please send me without obligation your prospectus 


NAME. 

ADDRESS.. 


MARCONI 


COURSES AVAILABLE: 

Radio Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

Call, write or phone 

SYDNEY: 47 YORK STREET. 2-0233. MELBOURNE 


SCHOOL OF WIRELESS 

Conducted by 
AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


167 QUEEN STREET. 67-9161. 







NEW 

PSYCHOLOGY 

OF LIFE/ 


Thousands Everywhere 
Acclaim This — 


1™ 

^ V- . ^ 

rj 

SBl 


Accept This Sealed Book of Facts 

Have you unrealized hopes? Are the better things of 
life always just beyond your reach? 

Times have changed—but have you? Do you still 
believe that some were born to have eventful lives— 
to have fame, fortune and power, and still others 
destined to be mere plodders? Are you able to 
demonstrate a change in your affairs, to put your 
circumstances in order and move forward to a better 
station in life? If not, it is time that you adopt a 
new psychology of life and learn to MASTER YOUR 


It takes no greater mental effort to achieve results— 
when you know how. Successful living is the oldest 
art in the world. It consists of developing initiative, 
foresight and the ability to combine experiences into 
new and workable ideas. The knowledge of this art 
was acquired in centuries past through the personal 
sacrifices of the ancient sages, who dared to investi¬ 
gate life’s mysteries. Their discoveries of the secret 
functionings of man’s mind have been preserved by 
the Rosicrucians, an age-old world-wide fraternity 
(not a religious organization). 

The Rosicrucians Offer To You 

—if you have the courage to break away from limited 
forms of thinking — these same simply-expressed 
truths of life, which have led thousands to a joyous 
method of better living. If you are sincere—use the 
coupon and secure the fascinating free book, "The 
Mastery of Life,” which tells how you may receive 
this knowledge. Address: SCRIBE: J.Q.G. 

The Rosicrucians <amorc) 

Box 3988, G.P.O., Sydney, Australia. 

-USE THIS GIFT COUPON- 

SCRIBE: J.Q.G. 

The Rosicrucians (AMORC) 

Box 3988, G.P.O., Sydney, Australia 

Please send free copy of Sealed Book, which I 
shall read as directed. 

Name .... .... 

Address . 


PROBLEMS. 


City 


State 


t 


no 
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GETTING STARTED ON SSB(4) 

Continued from Page 61 

supplies (250, 500 and 1,000 volts plus tion that the driver stage is not doing 
and the bias voltage). The tone from its stuff. If, on the other hand, the 
the audio oscillator will trip the VOX final plate current should flatten, though 
unit, making the mixer operative and the drive increases, you should look for 
removing the cut-off bias from the final troubles around your clamp tube cir- 
valve. The audio volume control will cuitry. 

act, in this instance, as a carrier ampli- Assuming all to be in order, you 
tude level control (if you are in doubt are now read yto couple the rig to the 
about this, we suggest you read back aerial and get in among, the DX. 


through the preceding articles). 


When tuning and loading the final, 


Turn up the audio volume control remember that a given value of induct- 
until the driver plate meter reads just ance and capacitance can only provide 
a few milliamps over the resting plate the correct impedance match for the 
current. Set the Pi-coupler output capa- P late °f the tube at one value of plate 
citor till it is about halfway meshed, voltage and current. For this reason, 
set LI 1 to the correct tap for the band the final should be loaded and tuned 
in use and adjust the 10-150pF final at somewhere near its average current 
plate capacitor for a maximum reading ( sa y> 120mA). 

on the RF voltmeter. By alternating When you have “got your feet wet” 
between the plate tuning and the load- with SSB and have passed the first dozen 
ing capacitors and peaking each one or so contacts, you will no doubt 
for a maximum indication on the RF become conscious of the need for some 
voltmeter, it is quite simple to adjust way to change your aerial from the TX 
the final to a position which gives a to the RX without the attendant clatter 
close match between the valve and the of a relay. An electronic TR switch 


output load. 

Because the linearity of the final will 


combined with a SWR bridge and an 
antenna tuning unit is currently under 


be directly proportional to the linearity development and will be featured when 
of the clamp valve, it would be best ^ me an( * space permits. 


to check this before loading the unit 
into an aerial and calling CQ. To do 
this, a high resistance voltmeter should 
be connected to the grid of the clamp 
valve, VI3, and set to read around 
50 volts negative. Watching both the 
voltmeter and the RF meter, slowly turn 
the audio gain control from its minimum 
to that position which causes the final 
plate meter to read 150 milliamps. 

If all is well, the RF voltmeter should 
start reading as soon as the negative 
voltmeter on the grid does and should 
continue to increase in proportion to 
the drive until the full power input is 
reached. If the negative reading should 
flatten out at any point, it is an indica- 


RADIO ! 

A PRACTICAL 
HOME-STUDY COURSE 

STOTT'S College provides an ex¬ 
cellent and inexpensive Corres¬ 
pondence Course, especially pre¬ 
pared for the amateur radio en¬ 
thusiast, covering the theory and 
practical procedures in the design, 
construction and operation of 
modern radio receivers and an¬ 
cillary equipment. 

Stott students receive the indi¬ 
vidual guidance of a highly quali¬ 
fied radio engineer. 

Mall the coupon for full particulars 


Stolls Correspondence College 


159 Flinders Lane, Melbourne: 149 Castlc- 
reagh St.. Sydney; 290 Adelaide St., Brisbane; 
21 Grenfell St., Adelaide; 22 Howard St., 
Perth. 


•CUT HERE AND POST" 


TO STOTT’S: Please send me, free and with¬ 
out obligation, full particulars of your Course 
in Radio for Amateurs. 


My Name 
Address 
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THE 

EaXSdalU M3D 

PROFESSIONAL 

PHONO CARTRIDGE 



This high-quality cartridge is the 
overwhelming choice of the 
critics. Price £42/15/-. 

Purchase your cartridge now 
The Shure free record offer 
closes June 1. 

Available from: ^ 

AUDIO ENGINEERS PTY. LID. 

422-4 Kent Street, Sydney 


SONY SERVICE 

Bring or send your Sony 
Transistor for factory-backed 
service. 

Most spare parts are available but 
for use in our repairs only. 

RESEARCH MAKES 
THE DIFFERENCE" 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 
Phone 27-5831. 


SONY 


R. TV & H. CROSSWORD 
Last Month's Solution 


ARTRON 

/AUSTRALIA/ 


MINIATURE RELAYS 

FOR USE IN 


TYPE 1 A. 
DIMENSIONS 
*ain x 7 «in x I'ain. 
Weight > 4 <>x. 



Printed and published by Sungravure Pty. Ltd. at 
the registered office; 21-29 Morley Avenue, 
Rosebery. N.S.W. 

Radio, Television & Hobbies , May, 1962 


• FIRE ALARMS 

• BURGLAR ALARMS 
9 PRINTED CIRCUITS 

• AUTOMATIC DEVICES 

• RADIO CONTROL 

• PHOTO RELAYS 

• TRANSISTORISED EQUIP. 

• TELEPHONE EQUIP. 

• MODELS 

Standard Coil Voltages 
1.5V 3V 6V 9V 12V DC 
Special Coil Resistances to 
5,000 ohms, and Low Sensi¬ 
tivity 24V DC Models Avail¬ 
able. 

Type IAL-I2V 3,000 ohms and 
Special Coils to 5,000 ohms. 

PRICE: £1/15/9 Inel. Tax 


TYPE 2D 
DIMENSIONS 
tin x lin x l^in 
Weight lox 



Actual Sixe. 

Single Pole. 

Double Throw. 

Standard Sensitivity. 

Type 1AL—50 MW. 

Type 1 AH—100 MW. 

All types have 
solid silver contacts. 

Mounting 

2 DBA tapped holes In base. 

Price £1/12/6 Incl. tax. 

Send 2/6 for reg. post. 

Manufactured by and available from 


Actual Six*. 

Double Pole 
Double Throw. 
Standard Sensitivity. 
100 MW. 

All connections through 
to base for printed circuit 
mounting. Connections can 
be easily cut for chassis 
mounting. 

Price £2/11/3 incl tax. 
Send 2 6 for reg. post. 


II & N PRODUCTS 

25 KITCHENER ST., BALGOWLAH, N.S.W. Phone XJ5313 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3 16 per line, each line contain¬ 
ing approximately five words. To ensure publication, copy and cash must reach the office by the 
first of the month preceding date of issue. The envelope should be addressed, “Advertising De¬ 
partment, Radio, Television and Hobbies,” Box 2728, G.P.O., Sydney. 


W 


ANTED TO BUY: Metal Detector. 60 
Epping Rd., Double Bay.| FM3633. 


S ELL: Philips Stereo tape-recorder, brand new, 
mod. EL3536—£195. A. French, St. Leo’s, 

St. Lucia, Brisbane. 7-1181. 


T ested radio valves: is 2, 6N3, 6SL8, 
5/ ea. or 6 for 24/. 6BU8, 6DX8, 6CM5, 

6CG7, 6U8. 6CW7, 7/ ea. 6BQ7, 6CQ8, 6BM8, 
8/ ea. 6BQ6. 9/. New in Carton: 6AL5, 8/6 ea. 
6BM8, 6N8, 6AN7, 1S2, 6M5, 6BL8, 6V4, 12/6 
ea. EL3, CK1, EBC3, ABC1, CL4, 20/ ea. JS, 
6K6, 6ZG7, 45. 81. 50. 56, 12/6 ea. 25Z6, 
25L6, 7C7, 7W7, 12SK7, 12SA7, 15/ ea. Fac¬ 
tory seconds, Pic. Tubes 21in 110 deg., £14/10/. 
New IF strips for TV, well-known make, pre¬ 
aligned incl. 3 valves, £6/10/. Oak synchr. 
Vibr., V5211, 6V, 15/. Rola 3in Loudsp., 25/ ea. 
Money Orders or Postal Notes only plus 1/6 
postage and packing. J. Meyer, 209 Lakcmba St., 
Lakemba, N.S.W. 


ELECTRONIC organ components, keyboards, key 
contacts. Douglas Organ components. Cata¬ 
logue and price list now available for the Clyne 
Organ. Peska Trading Co., P.O. Box 38, Ivan- 
hoe, N21, Victoria. 


•"TAPE TO DISC Service. Weddings, Socials, 
* Private Recordings. Moderate charges—from 
15/6. Highest quality. Speedy service. Phone: 
VVF8336, “John B,” 37 Halley St., Fivedock. 


JVAODEL ENGINEERS: Castings supplied to your 
own designs. Bolton, 72 King St., Sydney. 
Catalogue 6/6. 


S ELL: Excellent A.W.A. CRO £27, R.A.A.F. 22 
range VOM £4, Rola G12 Speaker and trans. 
£5, New Mullard LSD3 Flash-tube £7. RE¬ 
QUIRE: MN26C Radio Compass and/or acces¬ 
sories, good price paid. M. J. O’Brien, Edgar 
Ave., San Remo, Vic. 


CELL: 4 No. 38 Walkie Talkies, complete, spare 
valves, need repairs. £3/5/ ea. or £12 lot. 
J. K. Platzke, Jandowe, Qld. 


CELL: Oscillator, Audio Generator, V.T.V.M., 
^ good order. £25 the lot. Sell separately. 
R. Cox, P.O. Box 27, Nundah, Brisbane. 


pRUNDIG PROFESS. Recorder TK819, push- 
pull output, 4 heads, 2 speeds, 2 tracks, no 
turnover o f re'*K Cost £ 200 . sell £80. 

Mike Studios, 233 Oxford St„ Bondi Jen. FW6297. 


DEPAIRS to Receivers, Transmitters, construc- 
tion testing, TV alignment. Low noise Xtal 
Convs. 144 Me. Eccleston Electronics, 146a 
Cotham Rd., Kew, Vic. WY3777. 


S ELL: All back issues R. TV and H. in stock 
at all times. 1939-55 copies 1/6 ea., 56-58 
2 ea., 1959 on 3/ ea. Post. incl. Phone, 
write or call, T. Weir, 56 O’Connor St., Haber- 
field, Sydney, UA2569. Wanted to Buy copies. 


S ELL: New OC71’s, 73’s Equiv. TS2, TS14, 

SFT152, TS3, OC72’s Equiv. SFT 122, 123, 
2N217 all 10/ ea. OC44, 45’s Equiv. SFT107, 
108. 15/ ea. OC171, Equiv. 2N370, 371, 20/ ea. 
OA85 3/6 ea. Power types OC16, 2N301, 2N257, 
OC23, Equiv. 2N250, SFT213, 30/ ea. OA210, 
10/ ea. Add 2/6 post. A.C.E. Electronics, Box 
1452L, G.P.O., Adelaide. 


\17ILL BUY Wheatstone Bridge with or without 
* * Galvanometer. Write R. W. Steane Ltd., 649 
Burwood Road, Hawthorn, E.3, Victoria. 


CELL: INVERTER, A.T.R. 32V.—D.C. in, 230V. 
*'■' 50 cycle 100/150 watts out. Good. £17, offer. 

Also meters, speakers, etc. Harrison, Inverleigh, 
Vic. Phone 43. 


EXCHANGE Channel Master TV Mast Head 
Amplifier Model MHA7 and PSU7 power 
supply, only had half-hour’s use. Exchange for TV 
Test Equipment or 17-inch, 21-inch TV set. Par¬ 
ticulars, Box 111, Junee, N.S.W. 


H 


AM STATION Sellout. Plenty good gear, cheap. 
Home any time. 68 Augustus St., Leichhardt. 


DUY: Radio and TV Test Equipment and Spare 
0 Parts. Write giving details and price, 36 Eliza¬ 
beth Cres., Queanbeyan, N.S.W. 


HTRANSISTOR Radio Repairs. All makes of 
Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by regd. post from anywhere in Aust. 
2-day service, “toughies” take a little longer. We 
also repair Jap. Gramo. motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 


S ELL: Hallicraftcrs Receiver SX28 0.55 to 

43Mc, 6 bands bandspread, lOOKc marker 

xtal, matching speaker, instruction book, perfect 
condition, £75. Panoramic Adaptor Type T-200, 
240Vac attached to above, scans 0-100Kc. Per¬ 
fect, spare tubes, manual £45. Q5cr BC453 
also attached if required £8*/i. Receiver AR7, 
140Kc to 25Mc, perfect with power supply, noise 
limiter, lOOKc marker xtal. £30. Panoramic 

Adaptor, as above, attachable to AR7, perfect, 
£45. Receiver BC348-L, six switched bands to 
18Mc, inbuilt power supply and noise limiter, 
£27Vi. Hallicraftcrs Receiver S-27D 28Mc-145- 
Mc bandswitchcd, FM/AM, noise limiter, variable 
selectivity, 5Mc marker xtal, manual, 240Vac, 
£35, Marconi Receiver B40. 0.6 to 30.5Mc, 5 
bands, turret tuned, 240Vac, £25. Receiver 
AR17, modified 130 to 180mc AM/FM 240Vac 
18 valves £20. Harmonic generator A.W.A. 
240V, lMc, lOOKc and lOKc markers, £10. 
RME Preamplifier, 3x6J6’s, 40 db gain, band- 
switched all ham bands, llOVac, manual £15. 
RME Mobile Converter, Bandswitched all bands, 
noise limiter, 6 or 12V, output 1600Kc to car 
Rx, £20. Transmitter ATM. 2 to 21Mc, band- 
switched, V.F.O. or xtal, totally enclosed. 21 
tubes, 8 meters, input 240Vac, plate modulation, 
perfect HP signal, manual £75. Transmitter 
AT21. 1.5 to 16Mc V.F.O. or xtal 240Vac, input 
120 watts to pair 807, inbuilt plate modulators, 
£25. Petrol Generator 2Vi KVA output 12Vdc 
and 240Vac £30. A.W.A. 50Kc filter Q50084 
7 tubes, £12. Trimax mod. tranny TA908B, 150w 
audio, multimatch new, £7Vi. Bendix Freq. 
Meter LM10 complete less book, £20. Receiver 
BC348-R original £17^. AT21 Power Supply, 
£10. A.W.A. 3BZ Receiver 12Vdc 200 Kc-30- 
Mc, £12. 3BZ Transmitter ,£4. 5in CRO £12, 
3in CRO £9, 2in CRO £8. TS-34, £10. Many 
other items and parts:— Marconi sig. gen. 10- 
300Mc, Philips capacity meter. Valve tester, xtal 
calibrators, Triplet sig. gen. lOOKc to 120Mc. 
Transceiver ATR2B 12Vdc/240ac, meters, valves 
RX and TX, Transceiver 122, transformers, 
chokes, A.W.A. valve voltmeter. Automatic call 
sign sender, Variac 8.5 amp 200-260V, Command 
Rxs 190Kc, 1.5 Me, 3.0Mc, 6.0Mc, 9.1Mc,etc., 

Command TXs, Western circuit tester, 522’s Selsen 
motors 240V and 50Vac, Receiver R89ARN5, 
l!4in dural tube for 3 el. 20m beam, etc. DR. 
ALEC DAN, 10 Kulgoa Road, Bellevue Hill, 
Sydney. FM1055. 


B OOKS, TV Servicing, 8/6; Basic Electricity, 
7/6; Radio Fundamentals, 10/6; Calculus, 7/6; 
Nuclear Physics, 5/6; Astronomy, 5/6; Organic 
Chemistry, 5/6; Physics, 5/6; Trigonometry, 3'6; 
Clear Thinking, 3/6; Relativity, 2/6; Yoga, 2/6. 
Post Free. Popular Science Syndicate, 3 Broadway, 
West Pymble, Sydney. 


GOLD PLATED 
QUARTZCRYSTAL 
UNITS 


FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR All PURPOSES 


We invite you to discuss your 
particular requirements with our 
technical staff. - 


Prices on application 


STANDARD 

FREQUENCY CRYSTALS 


Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 
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WORKSHOPS 

LABORATORIES 


POWER SUPPLY — MODEL PS19 

The Ferris Model PS19 Power Supply is a compact, 
portable mains operated unit offering low voltage 
with low ripple content for current demands of up 
to 5 amps. It is extremely stable under varying load 
conditions. 


rERRIS 

LOW VOLTAGE 


SPECIFICATION 


INPUT VOLTAGE 

200, 240, 260, 

50 C.P.S. 

RECTIFIER 

Full Wave Bridge 

OUTPUT VOLTAGE 

1. VOLTMETER RANGE 

0 to 20 V.D.C. 

Two ranges: 

4.5 to 10 at 5 amps. 

10 to 20 at 2.5 amps. 

3. AMMETER RANGES 

0 to 0.1a, 0 to la, 0 to 5a. 

RIPPLE 

30 mv for 12 watts 
dissipation. 

DIMENSIONS 

8in x 7in x 6in. 

WEIGHT 

181b. 


The output, which is continuously variable 
through two selected voltage ranges, is monitored 
by a separate voltmeter and ammeter. A spring 
loaded range switch is incorporated in the 
ammeter circuit so that the meter always returns 
to the highest range, thus giving it protection 
against accidental overload. In addition, the 
instrument is fuse protected against overload. 

OTHER POWER UNITS AVAILABLE ON APPLICATION 


HEAT SINKS FOR POWER TRANSISTORS 

Heavy gauge extruded aluminium section, finned and 
black anodised for maximum heat dissipation efficiency. 
Available in the following sizes and ratings. Mounting 
holes suit standard power transistors. 


SPECIFICATION (Conditions: .0015" Mica Washer—D.C.4 Silicone Grease! 


TYPE No. 

Heat Sink 

Approximate 

Max. Collector 

Ambient 

Max. Collector 

Dimensions 

Total Area 

Junction Temp. 

Temperature 

Dissipation 

7000 

4in x 2in x .75in 

50 s q. ins. 

90 deg. 

C 

30 

deg. 

C 

11 w 


Ditto 

Ditto 

Ditto 


60 

deg. 

C 

5w 

7001 

4<n x 4in x ,75in 

100 sq. ins. 

90 deg. 

C 

60 

deg. 

c 

7w 

7002 

4in x 6in x .75m 

150 sq. ins. 

90 deg. 

c 

60 

deg. 

c 

9w 

7003 

4in lx 8in x .75in 

200 sq. ins. 

90 deg. 

c 

60 

deg. 

c 

1 lw 



NOW STOCKED BY ALL FERRIS BROS. BRANCHES AND WHOLESALERS 


TELECOMPONENTS 


reliable replacement parts for all makes of TV Receivers. 


Flyback and frame output transformers either as complete units or as easily fitted replacement windings. 
All Coils, I.F/s, power transformers and choke's. 

TV Servicing organisations, write for comprehensive 23 page catalogue, free and post free. 


ALL INQUIRIES TO FERRIS BROS. PTY. LIMITED, N.S.W.: 752 Pittwater Road, Brookvale; 51 Denison Street, Newcastle; 6 Victoria Street, 
Wollongong. 

VIC.: 44 Egan Street, Richmond. OLD.: 22 Thurlow Street. Newmarket. S.A.: Radio Electric Wholesalers. 10-12 Orsmond Street. Hindmarsh. 
W.A.: Tedco Pty. Limited, Box 195 G.P.O., Perth. TAS.: W. & G. Genders. Launceston. Hobart. Devonport and Burnic. A.C.T.: Jack 
Kryger & Co., Box 501. P.O., Canberra City. OLD.: Mr T. Mungall. 171-3 East Street. Rockhampton: Mr F. P. Whitford. Beak House. Flinders 
Street, Townsville. VIC.: Edmunds Bros. Pty. Limited. 270 Lonsdale Street, Melbourne. N.S.W.: Watkin Wynne Pty. Limited. 21 Falcon 

Street, Crow's Nest. 
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Here's your chance to 

EARN BIG MONEY 
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ASK YOURSELF THESE 3 QUESTIONS 

7. Am I in a dead-end job? 

2. Can I use my spare time to get 
ahead? 

3. Am I capable of earning more 
money? 


TV IS GROWING DAILY 

TV, the most fascinating science ever 
to come to this country offers ambitious 
men and lads the biggest opportunity 
ever. With the immediate expansion 
of TV into country areas, now is the 
time to train for a career in Australia’s 
fastest-growing industry. Trained 
technicians are in great demand and 
the Australian Radio and Television 
College can give you that training 
knowledge that will lead you to a good 
job with good pay in your own success¬ 
ful business, etc. 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

We enter our 26th year of training 
ambitious men for bigger incomes and 
greater security. 

Thousands of ambitious Australians 
have realised the benefits offered by 
A.R.T.C. training and are now making 
big money in radio. You can become 
one of the successful men only by 
training, for it is the trained man who 
can get and hold the big radio and tele¬ 
vision jobs. For a few pence per day 
you can study radio the A.R.T.C. way, 
use your spare time to fit yourself for 
a successful future in radio-television. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney 
(opp. Grace Bros.) Phone: BA4891-2 


If the answer is yes there is room 
for you in radio-television. Does 
your job really offer security — 
worthwhile prospects? If not now 
is the time to do something about 
it. Send the coupon below for the 
free booklet , “Careers in Radio 
and Televisionwhich shows you 
just how A.R.T.C. training can 
help you to a bright future with 
good prospects. 

Remember, there is big money ahead for the 
man who equips himself today for a future 
in radio-television. Scores of opportunities 
are open to the trained man, and only to the 
trained man. 

With A.R.T.C. you can obtain the training 
you need at the benches and lecture halls of 



Australian Radio and Television College . . • 
or in your own home by correspondence . . . 
you can be taught every important aspect of 
radio, television, details of every new r appli¬ 
cation of the fundamental principles. The 
A.R.T.C. comprehensive “Service Engineering’’ 


course teaches you from the ground up . . . 
step by step ... at the speed you set for 
yourself. 

Up-to-date Practical Lessons 

The A.R.T.C. course gives you basic and 
advanced instruction in all phases of radio. 
Each lesson is made easy to understand by 
numerous illustrations and diagrams. No pre¬ 
vious experience or high educational standard 
is necessary . . . A.R.T.C. will give you all 
the instruction you require. It Is up to you 
... the A.R.T.C. course adapts itself to your 
requirements ... its training has been proved 
by thousands of successful graduates. 

Make Spare-time Money 

If you wish you can make your spare time 
earn money for you by training at home, and 
many students make extra money after only 
the first few weeks. However, if it is not 
convenient for you to train at home, then you 
may use the modern A.R.T.C. workshops. The 
course is intensely practical and individual. 
Safeguard your future . . . mail the coupon 
today. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in the 
many phases of radio-television, including 
manufacturing, radio servicing, broadcasting 
and television executive, armed forces. 
A.R.T.C. can help you gain one of these 
much-sought-after positions, but remember, it 
is only the trained man who succeeds, and 
A.R.T.C. can give you the complete training 
which is necessary. 

MAIL COUPON NOW 

You are invited to mail the coupon below, 
which can be your first step toward securing 
a job or business of your own, with good 
prospects of security and big money. A.R.T.C. 
will mail you, by return, at no obligation to 
you, the big free booklet “Careers In Radio 
and Television.” This booklet will show you 
definite steps you can take for a better job— 
how you can succeed in life. Post the coupon, 
phone or call NOW. 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , 
your free booklet, **■Careers in Radio and 
T elevision” 
































